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one, more especially as the whole installation was often 
placed in the hands of a single firm of electrical engineers. 
So far as self-contained coupled sets of small size—say, up to 
100 Kw.—are concerned, there is still no great objection to 
this custom. 

When, however, one has to deal with large machines, such 
as are now being installed on all sides—thanks to the 
extremely rapid, though long-delayed, development of elec- 
trical undertakings—the case is entirely altered. Manu- 
facturers have found it necessary to specialise more and more, 
and even when the contract for a complete undertaking of 
electric lighting or traction is given to a single firm, portions 
of it are invariably sublet, as no one firm can specialise in 
everything! Moreover, the engine and dynamo can no 
longer be built upon a single bedplate ; they are, in fact, 
two absolutely distinct and independent units, made in 
different workshops, erected by different staffs, having 
nothing whatever in common save the shaft—sometimes not 
even that ! | 

Now, this being the case, why, in the name of common 
sense, should the two things be specified and tendered for as 
though they were but one? Why should a man, who has a 
dynamo to sell, be compelled to buy and sell an engine also ? 
Or why should an engine builder, who wishes to supply his 
engine direct to the buyer, be obliged to deal in dynamos 
in addition ? 

It may be said that it is an advantage to place the whole 


of the responsihility for the carrying out of the work upon 
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the shoulders of a single firm ; and no doubt there is some 
foundation for this view, especially on the part of the con- 
sulting engineer, whose duties are undoubtedly lightened 
thereby. Farther, while it is an easy matter to conduct 


efficiency tests of the complete set on the simple basis of © 


E.H.P. per LH.P., Which may be specified when both engine 
and dynamo are guaranteed by the one contractor, it is a 
very different matter to separately determine the respective 
efficiencies of the two machines. These considerations, how- 
ever, are merely matters of convenience to the consultant, and 
do not affect the cost to the buyer or the quality of the plant. 

On the other hand, there are several grave objections to 
the practice. In the first place, it is unjust to compel a 
contractor, willy-nilly, to assume responsibility for apparatus 
over the manufacture of which he has no. direct control. 
Again, the inconvenience caused, not only to the successful 
tenderer, but to the whole body of competitors for the con- 
tract, is altogether out of comparison with the slight gain 
on the part of the consulting engineer. There are 
now, we are glad to say, at least a dozen well- 
known British engine builders of established reputation 
whose eyes have at last been opened to the importance 
of the huge electrical undertakings now in progress, and 
who are both capable and willing to furnish engines equal 
in size, efficiency and workmanship to those of any foreign 
maker; there are as many dynamo manufacturers ready 
to supply the generators. Let us suppose that, say, eight 
of each trade are in competition for a certain installation, 
where a single tender is asked for, to include both engine 
and dynamo, Each of the engine makers must obtain 
tenders from, say, half-a-dozen dynamo makers, and ice 
versi ; moreover, each of the 16 competitors will, in all 
probability, utilise these quotations in his tender to the 
purchaser, in the form of alternative tenders, according to 
the type of machine coupled to his own. Thus, in the case 
suggested, which is by no means exaggerated, no less than 
96 tenders-pass to and fro between the competitors, and 
almost as many alternative tenders confront the consulting 
engineer! As everyone of these tenders must be carefully 
considered, the task of judging them is sufficiently arduous— 
especially when, as in a recent instance, as many as six 
tenders lie within £500 of one another in a £30,000 con- 
tract, while the enormous amount of labour entailed on the 
part of the contractor is appalling to contemplate. Now, if 
two specifications were issued for the engine and dynamo 
(which involves practically nothing more than cutting the 
combined specification in halves), there would be no cross 
tenders, and only 16 tenders would be submitted: to the 
engineer, of which two would be selected. What a difference! 

But let us examine the matter a little more closely. What 
is the effect of the system on the price of the complete set ? 
In the ordinary way a dynamo maker who buys an engine, 
adds, say, 5 per cent. to the cost of the engine before 
including it in his tender; an engine builder does the same, 
and as the engine is more expensive than the dynamo, there 
will clearly be a tendency for the engine maker’s tender to 
be lower than that of the dynamo maker. Be this as it 
may, the purchaser, in any event, pays more for the set than 
he would have done were the tenders divided. Not only 
is the price higher, but it may conceivably be much higher ; 
take the case where, for example, A wants to introduce his 
dynamos, and B wants to get a footing with his engines, 


Both makers, tendering separately, will quote their lowest 
prices—lower than they would name were they, by a combined ' 
specification, obliged to send out their quotations broadcast 
in advance to half a dozen manufacturers—and the engincer 
will be enabled to select these two, at a saving of perhaps 
10 or 15 per cent. on the total price. Even should A and 
B by chance quote together on a joint specification, their 
price, as already pointed out, could never be so low as 
when they quote separately. 

An honourable tenderer will not quote a lower price to, 
say, a Town Council than to a fellow-manufacturer for the 
same machine ; his hands are bound. On separate. specifi- 
cations he can quote whatever he pleases, without scruples of 
conscience or fear of business complications—and the pur- 
chaser reaps the advantage. 

We may remind our readers that the specifications for 
the Cardiff steam dynamos, drawn up by Mr. Ellis, which 
we dealt with in our last issue, were issued in separate form, 
leaving contractors perfect freedom. This is undoubtedly 
the proper course to pursue. Both engine and dynamo- 
builders stand to profit very considerably by the change, while 
the customer is even more the gainer. Nevertheless, this 
is the only instance, out of eight important contracts given 
out during the present year, in which the specifications were 
divided. 

Surely it is time to get out of this well worn groove and 
to work according to the dictates of common sense. 








THE American Electrician for October 
contains a description of the wiring of an 
office building, which is interesting as an 
example of American wiring practice. The building, which 
consists of 13 floors, was wired while it was-being built, and 
the wires were run throughout in iron tube lined with paper. 
The supply is obtained from a private plant installed in the 
cellar, consisting of two 25-Kw. dynamos direct-driven by 
two high-speed steam engines. Maias running from this 
point feed a distributing fuseboard on each floor; these 
fuseboards have slate bases, and are enclosed in cabinets 
lined with slate ; they are on the “spring-clip” principle. 
The main cables were each run in a separate tube, but the 
branch circuits were all run with both wires in the same tube. 
For the branch circuits running from the fuseboards, No. 
14 B. & S. gauge wire was used throughout; each circuit 
carries from four to nine lights, the average number being 
six. The wire is insulated with vulcanised rubber, and 
covered with two braidings. Excepting in the cellar, where 
they are on the surface, all the branch circuits were run 
under the floors, the fittings being all of them flexible pendants 
(chiefly three-light fittings), and wall plugs for desk lights 
in the offices. The lights in the corridors are controlled by 
“¢ push-button ” switches fixed just above the fuseboards ; 
none of the pendants or wall plugs in the offices have any 
wall switches, key-holders being used throughout. In this 
particular building, none of the partitions between the rooms 
were fixed until after the floors and ceilings were finished, 
so that it was impossible to run any of the wiring on these 
partitions, or to use any wall switches or brackets, and all 
the wall plugs were fixed on the skirting boards of the outer 
walls, near the windows. Cast-iron outlet boxes, porcelain- 
enamelled inside, have been used for all the pendants and 
wall plugs. Each box was designed and cast with the 
proper number and arrangement of openings for the par- 
ticular place where it was used. Internally insulated tubes 
are much more generally used in America than they are 
here, especially for wiring new buildings. It is also the 
practice in America to use proper metal outlet-boxes with 
such tubes, and not to end them up in wood blocks, as is so 
often done here. It is interesting to note that solid wire-so 
large as No. 14 is used for drawing into tubes; it, is also 
notable that the wires are specially protected against 
abrasion by doubly braiding them. 


American Wiring 
Practice. 
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THE POLLAK-VIRAG TELEGRAPH. 





FuRTHER DEVELOPMENTS. 
By CHAS, H. GARLAND. 


(Concluded from page 633.) 
iy is unfortunate that the block representing the slip (fig. 9) 
1 our last article should have been so indistinct as to give 
1 erroneous impression of the clearness of the writing. We 


Fia. 9. 


eplace it by a better block in this issue. The writing on 
lic receiving slip is very clear and distinct. 
Having now obtained a view of the whole of the apparatus, 
will be of advantage to look more minutely into the 
uiproved receiving apparatus and to give some details of the 
xperiments in actual working of the new system. 


First comes the altered arrangement of the telephone, the 


ingle telephone of the Morse-writer being replaced by a 
ouble telephone. Fig. 10 shows the way in which the 








T, Telephone; m, Magnet; A, B, C, Magnetic points; s, Mirror. 


i'1as. 10 anD 11.—Showing arrangement of telephones and mag- 
netic points (fig. 10) in the Morse-writing apparatus, and 
(fig. 11) in the Latin-writing apparatus. 


magnetic points, A, B, 0, are arranged and connected with 
the diaphragm. A C-shaped magnet, M, is attached to the 
face of the telephone. One pole of this magnet terminates 
in the two points, B, 6. The concave mirror, 8, has on its 
posterior surface a soft iron plate. This plate attaches the 
mirror to the points, B, ©, which thus form a horizontal axis 
of movement. The other pole of the magnet terminates in 
ihe spring-point, A, and this in turn formsa third connection 
with the soft iron plate of the mirror. By means of a tiny rod 
the diaphragm of the telephone, 'r, is attached to the point, a, 
and any movement of the diaphragm is communicated to it. 
The point A communicates the movements to the mirror and 
thus to the reflected light-ray, which produces a zigzag line 
on the sensitised paper. 

In the new apparatus (fig. 11) two telephones are used. 
The magnet, although larger, is still C-shaped, but both 
poles terminate in a pointed spring, Point c is fixed ; point 
A responds to the movements of T,, and point B to the move- 
ments of T, The mirror is in construction the same, but 
uoW possesses two axes of movement in place of one. 


In the earlier apparatus, as shown in the photograph accom- 
panying our last article, the sensitised paper was stretched on 
a drum, which was displaced in a helicoidal manner, the 


writing being in helicoidal lines. It was necessary then to~ 


remove the paper .and develop it in a dark room, which, 
however quickly done, necessitated some delay. The new 
apparatus (fig. 12) is much more practical, and can be 
adapted to either the Morse or Latin-writing apparatus. In 
the drawing the Morse-writing telephone is shown. This 
can, however, be replaced by the double telephone (fig. 11). 


_ A band of sensitised paper (P, fig. 12) is wound on the drum 











R, Drum; P, Sensitised paper; 1, Lamp; c, Cylindrical lamp cover ; 
tT, Telephone; c’, Fixing bath ; s, Scissors, 


Fig. 12.—Showing arrangement of sensitised paper and automatic 
fixing apparatus. The Morse-writing telephone only is shown 
here, but it can be replaced by the double telephone. 


R, and enclosed ina box. This paper is 7 cm. in width, 
It is unwound in a downward direction, and, passing 
between the two rollers shown, comes into the path of the 
reflected light-ray. The light-ray is moved from left to 
right independently of the oscillations of the telephone mem- 


_ brane. To secure this movement an oblong incandescent 


lamp, L, is employed. This lamp is covered by a cylinder, c, 
which is capable of turning on its axis, and has a narrow slit 
cut in it in the form of a single turn of a screw. Through this 
slit a luminous image of a small part of the luminous filament 
is thrown, and falls upon the concave mirror. This is reflected 
as a single point of light on to the sensitised paper. The 
helicoidal slit, in consequence of the turning of the cylinder, 
exposes a continually changing portion of the filament, and 
as a further consequence, the angle of reflection is con- 
tinually changing in such @ manner as to cause the reflected 
luminous point to pass from left to right on the sensitised 
paper. The working of the paper is so adjusted that each 
complete turn of the lamp cylinder which carries the ray 
from left to right also carries the paper downwards a suffi- 
cient space to allow a further line being written. 

After being thus exposed to the action of the light, the 
paper passes down into the automatic developing apparatus. 
In this there are two bands, furnished with small catches 
and guided by a series of rollers which traverse the developing 
and fixing baths, c, in the necessary order. The sensitised 
paper is attached to the catches of the bands, and is thus 
carried through the photographic baths. After passing 
through the baths the developed paper slip is taken from the 
bands, and leaves the apparatus ready for use. A pair of 
scissors, 8, are attached beneath the writing space and. allow 
of cutting the band at a single stroke, and at the same time 
stopping the unexposed portion of the sensitised paper ribbon 
by means of an attached clamp. The detached portion, how- 
ever, continues its passare through the baths. In this 
manner it is possible to start the receiver at the same time as 
the message commences. The stoppage is performed by an 
employé at the receiving station, who watches the writing 
through a ruby glass window. 

The support given to the inventors by the Minister of 
Commerce of Hungary has enabled them to,make experi- 
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ments with the latest form of their apparatus on a working 
line. The Hungarian Postal and Telegraph Department 
lent for the purpose four telephone lines running from 


. Buda-Pesth to Poszony. These four lines were connected 


with the laboratory of the United Electrical Company, of 
Buda-Pesth, and looped at Poszony, so as to form a circuit 
of 400 kilometres in length. The resistance of the line was 
2,000 ohms. The messages sent were written in a perfectly 
legible and accurate manner, and the speed attained was 
60,000 words per hour, or 1,000 words per minute. The 
French Government have asked that experiments should be 
conducted on the lines between Paris and Lyons, and 
arrangements are now being carried out for this purpose. 
The inventors are confident of continued success. 

Speaking at the Congress of Electricians at Paris on this 
subject, Herr Pinter, the director of the United Electrical 
‘Company, of Buda-Pesth, said :—‘ There is no doubt that 
with this invention we have made a new and important step 
forward in the History of the Development of Telegraphy, 
and that the Pollak-Virag system constitutes one of the 
most interesting successes obtained during late years in the 
application of weak currents.” 











WHY ELECTRIC CAR WHEELS SLIP." 


By EUGENE C. PARHAM. 


UNDER certain conditions one pair of wheels on a car will 
persist in slipping to such an extent that the car cannot be 
made to start at all. It is a fact noticed perhaps only by 
those who are interested in the running of the car, that 
such slipping generally takes place in curves or on grades 
and in its worst form on combinations of the two. It may 
seem peculiar that on grades the front pair of wheels, asa 
rule, do the slipping, while in curves it is generally the back 
pair. It is also a well-known fact among railway men that 
the wheels of double-track cars having four axles, but only 
two driving axles, slip worse than those of single-track cars 
having but two axles, both of which are drivers. In order 
to finally state the case and its causes clearly, it must be 
stated that the motors used in street car work are series- 
wound motors, and at starting they are, as a rule, connected 
in series. The same current, of course, passed through both, 
and the liue voltage divides between them when the two 
motors are running along under normal conditions, as 
indicated in fig. 1. . 

After the car is started and running along with all of the 
resistance coils cut out and the motors in series, the resist- 
ance of the two motors is so low, compared to their counter 
E.M.Fs., that it can be neglected. We will assume, then, 
that the internal ohmic resistance is zero, and that the two 
counter E.M.F's. in series alone limit the value of the current 
that the car takes. It is, of course, well known that the 
line voltage applied to any circuit distributes itself according 
to the resistance or opposition it meets ; wherever the opposi- 
tion or resistance is greater the drop is greatest. Referring 
to fig. 1, if the two motors are electrically balanced ; if they 
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are geared so that one armature does not turn any faster 
than the other ; if all of theear wheels areof the same size, and 
if the brush-holders are set right, the counter E.M.Fs. of the 
two motors will be equal. We will assume for the present 
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that they are, and, consequently, that the drop across each 
of the motors is the same. 

The speed at which a motor will try to run depends upon 
the voltage applied to its terminals. If this voltage is 
varied the speed will vary. This fact makes the behaviour 
of two-motors running in series very peculiar under 
certain conditions. As a matter of fact, unless the two 
motors are either very small or are rigidly connected to the 
same mechanism or to each other, they cannot be run in 
series at all. This is true not only of series motors, but of 
shunt motors too. The two-motors of a street car work 
together, simply because the wheels attached to both motors 
rest on the rails, and there is a certain amount of friction 
between the wheels and rails, so that the motors are, in a 
sense, geared together. The more weight there is placed on 
both motors, and the drier the rails, the less apt is either 
motor to slip, because there is more friction between the 
wheels and the rail, so the wheels do not slip so easily. 

Now, if we grease the rail well under one pair of wheels, 
it will be found next to impossible to start the truck, 
especially if it is on a slight up-grade.. As soon as the line 
voltage is applied, the pair of wheels on the greased part of 
the rail start to spin, and if the voltage is kept on, they spin 
faster and faster. To the ordinary observer it seems strange 
that the motor geared to the pair of wheels that do not. slip 
does not get to work and run the truck over the bad spot. 
There is a very good reason why it does not, and this reason 
will be more readily grasped later. Now jack the truck up 
so that both pairs of wheels are lifted entirely off the rail 
(when this is done the motors must be jacked up too, to take 
the weight off the axles, otherwise the journals will run on 
the bottom of the boxes where there is no journal brass), and 
again apply the voltage. Both motors will start up in good 
shape, because the first rush of current is enough to start 
either of them, however badly it might be stuck. 

After the motors start up, the interesting part of the 
experiment ought to come; if one motor runs easier than 
the other—that is, has less friction in its moving parts, or 
if the motors are electrically or magnetically unbalanced, so 
that the counter E.M.F. of one is lighter than that of the 
other, one motor will be observed to gradually gain in speed 
and the other to lose correspondingly. The motor losing 
speed may stop altogether, and it may not ; whether it does 
or not depends upon a condition to be considered later. If 
it does stop it will not start again unless the current is cut 
off and the other motor is allowed to come to rest before the 
current is applied again. If it does not stop it will at least 
run much slower than its mate does. An example of this 
kind of running is often seen in hotels, where ceiling fan 
motors are used to cool the dining room. ‘Two motors are 
often connected in series, and one can be seen to drive the 
fan blades a good deal slower than some of the others do. 
The slow motor does not stop because even the small current 
that its mate takes while running at high speed is sufficient 
to start it if it is very easy starting. 

In the case of the two street car motors jacked up with 
the truck and running free, the speed of either motor can be 
increased by simply pressing a bar against the wheels of the 
other motor, giving it more of a load. lf one end only of 
the truck is raised off the rail, the other end being left 
down, the action is about the same, when the voltage is 
applied, as in the case of the greased rail. The whole truck 
may give a little jump, due to the first rush of current, but 
it will not start. 

All of these peculiar actions are due to change in the distri- 
bution of the line voltage. The line voltage drop across the 
motor depends upon its counter E.M.F., and this in turn 
upon its speed. If for any reason the speed of one motor 
drops a little its counter E.M.F. drops too. This allows the 
voltage at the terminals of the other motor to increase the 
total voltage remaining constant. Hence the other motor 
speeds up so as to raise its counter E.M.F. to meet the 
increased voltage. Each little addition of voltage that the 
faster motor gets across its terminals causes its speed to go 
up a little and with it up goes the counter E.M.F. This 
further increases the effective resistance of that part of the 
circuit and robs the slower motor of more voltage, causing 
it to slow down still more. Of course these interactions can 
take place only when the motors are in series, in which con- 
dition any variation in_the speed of one motor will result ina 





SS inc oie’ 














ee sire OOO oP Ur OY Ss SS ee 











Vol. 47. No. 1,196, Ocrosze 26,1900] THE ELECTRICAL REVIEW. 653 





‘ 


contrary change in-the speed of the other one. As soon as 
the motors are thrown in multiple, as in fig. 2, each motor 
as an independent circuit of its own and each gets the 
whole line voltage across its terminals. If this line voltage 
- kept the same, ordinary variations in one motor circuit 
vill not affect the other. 

Now, in the case of a car climbing a steep grade, 
he car is in an inclined position, and most of its 
eight is thrown on the rear wheels, so that they have 

-ood traction—even better than they have when the car is 
n alevel. On the other hand, the front wheels have not 
heir share of the weight, so that their grip on the rail is less 
han it is when the car is on a level. The result is that the 
sistance to the rotation of the front axle is so low that it 
san easy matter to send through the two motors current 
nough to turn the front axle independent of the rail. As 
on as the. front axle begins to turn, the counter E.M.F. 
f its armature runs up and monopolises most of the line 
oltages ; this causes a further increase in the armature 
peed, with the result that the wheels get to spinning, and 
en there is no hope of moving the car, because the counter 
).M.F. of the spinning armature cuts the value of the current 
‘own so that the rear motor, which has good traction, has 
o power.to move the car. 

The only thing to do in such a case is to throw the power 
(f, give the rail sand, and throw the power on again, 
uore gradually. It sometimes helps matters a little to 
ike up the brakes about a half a turn ; this keeps the wheels 
rom spinning so readily. As a final resource it may be 
.ecessary to throw the motors over to multiple; in such a 
ase the controller should never be carried further than the 

‘irst multiple notch until the car has fairly started. 

If aman does not know how to take a car around a curve, 
vif he allows his car to stop in a curve, there is more 
vheel slipping ; but, as above stated, it is the rear wheels 
hat slip, as a rule, because the forward ones are further 

‘round the curve and are more tightly bound. After one 
air of wheels begins to slip the car loses its traction for the 
‘ame reason that it did in the previous case. In the case of 
he curve, it is a waste of power and wheel treads to keep 
he current on steadily and try to have the car grind itself 
ut of thecurve. The first thing to do is to set the brake 
up a little, give the rail sand and throw the power on and 
off. If this does no good, give the controller one. reverse 
notch and as soon afterward as possible a notch ahead, and 
at the same time have as many passengers as possible jump 
up and down on one of the platforms. This will generally 
get the car out. If it does not, the only thing to do is to 
throw the motors over to the first notch in multiple. The 
best way to avoid all curve troubles is never to allow the car 

: hg in the curve, even if it does shake up the passengers a 

ittle, 








NOTES ON THE TESTING OF MODERN 
DIELECTRICS AT HIGH VOLTAGES. 


By J. WRIGHT. 


Iy these days of electric light and power distribution at 
increasing voltages, the erstwhile familiar phrase of 
‘*— megohms per mile,” as specifying the quality of the 
insulating medium or dielectric surrounding a wire or cable, 
is being rapidly superseded amongst manufacturers, con- 
sulting engineers, and others more or less directly concerned 
in these matters, by the resistance of that dielectric to dis- 
ruptive discharge, in terms of the number of volts of E.M.F. 
to which the cable or wire is subjected before being brought 
into commercial use, 

It is obvious, if we regard this matter in a practical light, 
that the change is materially for the better, and will benefit 
hoth manufacturer and customer, in that it denotes the true 
value of the dielectric as an insulating medium; a rubber- 
insulated wire, yielding an insulation resistance of some 
lundreds of megohms per mile under a testing E.M.F. of 
600 volts continuous, may break down immediately under 
the application of 600 volts alternating, whereas a fibre or 
oil-insulated main, take, for instance, the Brooks semi-solid 


system of insulation, though yielding under test only a 
fraction of a megohm per mile, will withstand a pressure of 
as much as 20,000 volts alternating without perceptible 
change. Taking these facts into consideration, it is obviously 
impossible to compare the merits of various dielectrics, or 
even various qualities of the same dielectric, in terms of 
megohms per mile, while, on the other hand, by subjecting 
two entirely different samples of insulating material to a 
high voltage stressing, or, as it is technically. known, 
“straining,” test simultaneously, at regular intervals of 
their respective “ lives,” it is possible to judge, with some 
degree of accuracy, their respective merits. 

So important has this matter become, that in many cases 
specifications for cable contracts lay particular stress upon 
the resistance of the dielectric to disruptive discharge, the 
general rule being that it shall be subjected to a testing 
pressure or voltage at least double that at which it is ulti- 
mately intended to work for a certain predetermined period, 
and (here we have an important point) that the megohmic 
result obtained after this stressing or straining test shall 
evidence no perceptible deterioration in the insulating quali- 
ties of the dielectric. 

To meet the increasing popularity of this form of test, all 
the leading cable manufacturers have for some considerable 
time now provided the requisite plant for the purpose, such 
plant usually taking the form of an alternator yielding 
various low voltages over a convenient range, up to, say, 
250 volts, which are then transformed by a suitable trans- 
former, or bank of transformers, up to the required voltage, 
which may be anything from 1 to 20,000 volts alternating. 

In order to undergo the test, the cable, if it be a simple 
rubber-covered core for example, is immersed in a tank of 
water with its extremities free, for a certain predetermined 
period, usually some 24 hours. A careful insulation test is 
taken on it in the usual manner by the direct deflection 
method, and the secondary (high tension) winding of the 
transformer is then connected to one extremity of the cable 
or core, and to the tank, respectively, the latter connection 
being usually made by means of an earth plate immersed in 
the water ; the remaining end of the cable being left free. 
The alternator is then gradually speeded up until the volt- 
meter indicates the required voltage, which is maintained for 
the requisite period, after which the machine is gradually 
slowed down. It is better for all purposes to place two 
voltmeters in circuit, one across the terminals of the alter- 
nator, and the other (usually electrostatic), between the 
extremity of the core under. test, and earth, in order to indi- 
cate the exact voltage to which the cable is being subjected. 
If the multiplying power of the transformer be known, the 
one instrument then serves as a check upon the other. 

It will be noted a few lines above, that special stress is laid 
upon the gradual slowing up of the alternator after the com- 
pletion of the test ; careful attention to this detail admits of 
an ordinary insulation test being made shortly after the 
stressing test. If, on the other hand, the voltage be suddenly 
cut off, in either the primary or secondary branch, it leaves 
a static charge in the core, which, more especially in a 
cable of high inductive capacity, tends to interfere with the 
subsequent galvanometer test, and requires the core to be 
connected directly with earth for a period proportional to 
that during which the high voltage was maintained, in order 
to dissipate itself. 

In the case of a lead-sheathed or armoured cable, the lead 
sheathing or other metallic covering, of course, takes the 
place of the water in the tank, thus rendering immersion 
unnecessary. 

One point which has been noted in the stressing or 
straining of insulated core, especially where the voltage 
employed approaches that at which the limit of resistance to 
disruptive discharge is reached, is the apparent accumulation 
of potential at the points or extremities of the cable, which 
makes itself evident in the breaking down of the dielectric at 
the point where it enters or leaves the water, or, if dry, at 
the point where the lead or other sheathing ends. Various 
plans have been suggested from time to time to remedy this 
unfair distribution of potential, and to maintain it uniform at 
all points of the core. Probably the most likely one to have 
the desired effect is that of introducing a bank of lamps or 
other suitable high resistance between the free extremity of 
the core and carth, the number cf lamps or other resistance 
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being proportional to the voltage under application at the 
time. There would then be a complete circuit for the high 
voltage,-while, at the samé time, provided the plant were 
sufficiently powerful to maintain the potential under these 
conditions, that difference of potential would still exist 
uniformly at all points between conductor and earth, 
and all tendency to accumulation at the extremities 
would be prevented by the high resistance path to earth. 
The only drawback to such a plan is the enormous 
increase of power required, especially in the case of high 
voltages. High-voltage testing under normal conditions, in 
the case of cables of average inductive capacity, such as 
quarter-mile lengths of the ordinary 19 or 37 strands, for 
instance, requires the initial expenditure of anything up to 
10 u.P., and that on a blind or condenser circuit, whereas the 
adoption of a plan of connections such as the one mooted 
above would involve the doubling or even trebling of that 
output, and this in a factory turning out some hundreds of 
miles of various types of insulated core in a week, would be 
a material consideration tending to a general rise in the 
price of all cables and wires subjected to such tests—a 
condition of things to be, if possible, avoided. 

Another difficulty in the way of successful high voltage 
testing is the efficient insulation of plant, and this more 
especially when dealing with voltages of 10,000 and upwards. 
There is no special design of transformer suited to the 
exigencies of cable testing, wherefore manufacturers in 
general have adopted one of the many well-known types 
of transformer on the market, and secured whatever extra 
insulation they could by insulating the case, oil-bath immer- 
sion, &c., all of which, though tending to the object in view, 
viz., the maintenance of a high potential, are highly unsatis- 
factory in that they are unreliable and open to breakdown at 
unexpected moments. Taking the question of oil-insulated 
transformers into consideration, it is obviously impossible to 
build an oil-immersed unit of any useful capacity for this 
type of work without proceeding to impracticable dimensions, 


. whereas, with the ordinary air-insulated types, unless great 


care be taken in their construction and erection, constant 
trouble is experienced in their breaking down at various 
unexpected points. 

What is really required is a highly insulated type of trans- 
former having a capacity of from 20 to 30 H.P., capable of 
adjustment over a wide range of potential, either by sub- 
division or otherwise, which will enable voltages varying from 
1 to 20,000 to be obtained at all times with perfect security 
from breakdown. 

In the matter of actual testing there is no hard and fast 
rule as to the actual voltage to be applied to any particular 
class of cable or wire, the general rule being that quoted 
above, viz., at least twice the normal working voltage ; but 
conditions, of course, vary. With dielectrics of an impregnated 
fibrous disposition, such as jute, paper, &c., the testing 
voltage may be in terms of the radial thickness of the insu- 
lating medium, always provided that the actual nature of 
that medium remains unchanged. With rubber-insulated core 
this rule does not apply, but depends to a large extent upon 
the quality of the rubber employed. 

The old-time practice of “ flashing’ the live lead on to the 
end of the core was altogether an unfair and unsuitable test, in 
that it imposed enormous momentary potentials due to induc- 
tion and kindred effects upon the core. The present system of 
steady application for periods varying from ten minutes to 
an hour, or even more, forms by far a more suitable method 
and amply guarantees the insulation of the core. To this 
end it is frequently specified that such tests shall be carried 
out like the ordinary galvanometer tests in the presence of 
the consulting engineer or his representative. 








DANGEROUS ELECTRICAL PRESSURES. 


-AN important investigation has recently been carried out by 
Prof. Weber, of Zurich Polytechnic, on the physiological 
effect of alternating electric currents such as are used with 
overhead trolley wires. The occasion of the experiments 
was a dispute between the firm of Messrs. Brown, Boveri 
and Co., Switzerland, and the authorities, with reference to 


the proper pressure for two electric railways to be worked by 
three-phase alternating current, the proposal being to work 
them at 750 volts. This pressure being considered dangerous 
by the authorities, the question was referred to Prof. Weber. 

Prof. Weber’s experiments* were made with reference to 
the special circumstances of the above railways, where the 
current was supposed to be supplied through two overhead 
leads, the rails being used as the third conductor of the 
three-phase system. The effect of the current was deter- 
mined in two cases, namely, when a person seizes the two 
bare leads with both hands simultaneously, and when a 
person, standing on the railway or a car, touches one of the 
leads. 

In the first case an experimental apparatus was used in 
which the pressure between two bare wires, grasped in the 
hands, could be increased by steps of 10 volts, the frequency 
of the current being 50 per second. Prof. Weber tried 
these experiments on himself, in the first place with the 
hands wet, and, in the second place, with the hands dry. 
When experimenting with wet hands, he found that 
50 volts was the highest pressure he could endure. The 
effect produced with this pressure is described as “in- 
stantaneous paralysis of all the muscles of the fingers, 
hands, and arms; the wires could not be released; the state 
being endurable for 2 seconds at most, it was impossible to 
measure the current.” With dry hands, he found that 90 
volts was the highest limit of pressure that could be used; 
much the same unfavourable symptoms appearing as with 
wet hands at 50 volts. 

From these experiments Prof. Weber concludes that :— 
“A simultaneous touching of both of the poles of an alter- 
nating current circuit is dangerous as soon as the pressure 
exceeds 100 volts; and since it is impossible to set. oneself 
free, the case must be regarded as fatal whenever immediate 
help is not at hand.” 

Altogether different results were obtained when the pro- 
fessor stood on the ground and touched one of the leads 
with one hand. By using a series of 100-volt glow lamps, 
the pressure was gradually increased by steps of 100 volts. 
Standing on moist gravel, from which he was rather well 
insulated by means of his shoes, he was able to endure pres- 
sures up to 2,000 volts, this pressure, however, producing 
very disagreeable effects in the form of violent stinging of 
the skin, and intense trembling of the fingers. Standing on 
clay covered with coal dust, 1,300 volts was the utmost pres- 
sure that could be endured. 

From this last series of experiments, it will be obvious 
that to touch one-of the leads is not dangerous, as long as 
the pressure does not exceed 1,000 volts. 

A contemporary endeavours to minimise the value of 
Prof. Weber’s conclusions, by pointing out that millions of 
volts can, with impunity, be applied to the human 
body from a small Leyden jar. But this does not 
appear to have much to do with’ the case, since it 
is the cumulative effect of an alternating current con- 


‘tinued for some time that produces the dangerous para- 


lysis observed, and in every high tension electric supply we 
have the continuous condition which is absent in the Leyden 
jar. Another contemporary concludes that since all pressures 
between 100 volts and 1,000 volts are equally dangerous, 
there is no reason for not using the higher pressures 
between 500 and 1,000 volts, especially as they lead to 
greater economy in the working of the electric railway. 

It is of little use to point out that some persons can bear 
with safety a much higher pressure than others, owing pro- 
bably to their higher electrical resistance, since the man of 
high conductivity must also be protected. A lower frequency 
might also be safer, but 50 is not very high, and is pretty 
common in practice; the increase of safety obtained by 
changing the frequency is not likely to compensate for the 
technical disadvantages. 

The outcome of this exceedingly valuable investigation 
appears to us to be that no pressure which would make eco- 
nomical working possible is sufe, if a person grasps two opposite 
leads simultaneously with bare hands. It ought to be easy to 
make this impossible for passengers, by making the two leads 
sufficiently inaccessible, and workmen ought to be instructed 
to use the well-known and simple safeguards available to 





* See Nature, August 23rd, 1900. 
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+ 
protect them. For the authorities to insist that the pres- 
sures in power transmission conductors should be reduced till 
it was safe for the lieges to handle them, would be like 
insisting that the speed of railway trains should be reduced 
til! it was safe for the ordinary foot passenger to cross in 
front of them, 

’rof, Weber’s experiments are of the greatest importance, 
in showing that the live conductor is dangerous at much 
lover pressures than was formerly supposed, and that 
the live conductor, even of 500 volts, is not to be trifled 


Wilh. 





THE USAGE FACTOR OF PLANT. 


liould ever be the object of engineers to ascertain whether 
th» are securing from their plant as much duty as is being 
red by others. Very much of the success of a business 
| depend upon a proper and economical factor of usage. 
: factor is but little understood, and it is applied to a 

limited extent. The load factor of a lighting station 
id because the plant must be worked many hours at a 

small duty, yet its capacity must be such as to enable 
it: furnish the maximum demand for a few minutes every 
da:-—nay, for perhaps a few minutes on one day in 
tl course of several years. In this respect the elec- 
tri light station does not possess the advantage of the gas- 
wo ks. The load factor of a gasworks is good, because there 
is. provision for holding many million feet of gas, and the 
rating plant runs at mean load for long hours—in fact, 
co inuously—whereas electricity is supplied in a hand-to- 
me ith fashion, and can only be stored in an inefficient 
nicner, A grasp of the facts underlying the question of 
lo; | factors is necessary to assist in all economic design, or 
to point the direction in which improvement is to be 
souvht. 

1 designing plant it is necessary to know something 
al) vit the limits and proportions of its several parts. It is 
ii: ossible to obtain with small plants in electrical work 
otlvr than poor load factors for the plant. There must be 
tv boilers. The usage factor will be 50 per cent. and the 
lovi factor may be 100 per cent. for the boiler that is at 
wok. The load factor of such a station would thus be 
oper cent. of its boiler power. 

‘here would be two engines at least. The use factor 
would be 50 per cent., but the running engine would have a 
loul factor of perhaps 20 per cent. The station load factor 
is (us only 10 per cent referred to the engines or to the 
veverators. With larger undertakings the proportion of 
spire plant rapidly diminishes, while the load factor of the 
ruining plant will also increase. Power can thus be gene- 
riivd much more economically on a large scale than on a 
suiall scale. To carry the question further, let it be sup- 
posed that the power is to be employed on a tramway. Cars 
Will be necessary for this purpose. Out of a total number of 
curs only a proportion can be usefully employed. The 
rcviainder will be more or-less under repair. The ratio of 
ciployed. to total cars is the use factor of the cars 
to some extent. But there is a use factor for the running 
c An inspection of the statistics of many tramways 
vould reveal the fact that, according to the nature of: the 
\villic, the facilities for repairs and other more or less deter- 
lining factors, the number of cars on the line may be as low 
one-third the total stock, while it may exceed two-thirds. 
is use factor is, of course, fixed by the traffic. If this is 
steady all day it will tend to raise the use factor. If there 
are slack periods, many cars will come out late and return 
curly, and will reduce the factor. 

_ but of the average cars out of the shed, as calculated from 
Ui total working hours of the cars and the hours run by the 
evucrating plant, it may be said each car should run its 80, 
10), or 140 miles per day. If such a mileage is not secured, 
tion the mileage factor per car is too low. 

_ 't will often be found that systems which have a poor use 
‘uw tor for their cars may possess a good mileage factor. The 
‘bination gives the net factor. It is convenient to assume 
‘vat a car should run 100 miles per day. This simplifies the 
Cuculation of the use factor, 
lt is all a question of design of cars and provision of plant 
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and men for repairs whether the average cars on a line shall 
or shall not bear a large ratio to the total rolling stock. With 
a simple system of interchangeable parts, a ready means of 
disconnecting leads and brake rods, the provision of car 
bodies need not be so liberal as the provision of trucks to 
carry them. It should be—in fact, it is—possible, to run cars 
into ashed, lift the bodies off the trucks by a rapid crane, 
run out the trucks and run other trucks in their place, lower 
the body, couple up connections and run the car on service 
again. For want of such provision, and because of the 
general use of tlie inefficient four-wheeled enlarged horse 
car, these things are not done. Engineers see the necds of 
the case plainly enough, and are capable of economising 
capital in this way. The facilities necessary to do it might 
be paid for out of the economy in car sheds that would be 
effected, for spare cars occupy more room than trucks, and 


‘ with travellers’ trucks can be stored closely—they do not 


require rails on which to stand in reserve. It is all a 
question of calculation, observation, and the provision of 
facilities, and it is certain that too little importance is placed 
on these subjects and too much on certain others. Thus, 
the earning of so many pence per car mile is considered 
important ; it is less important than it appears. What is 
being earned per car by every carowned ? How many car 
miles, moreover, are run over every mile of track ? The use 
factor of a car depends to a quite considerable extent, upon 
the line being double or single, or, if the latter, on the proper 
location of turnouts, for the mileage of every car is limited 
by the most unfavourahly placed loop, and the provision of 
double track will not only enable a very material increase in 
the mileage per car, but will reduce the cost of wheel renewa!s 
and car repairs generally. 

The whole question of use factors and load factors is one 
deserving of much greater attention than has hitherto been 
accorded it. The comparisons and figures may be carried 
into the further items of passengers in order to show the 
general traffic factors, and the same principles may be carried 
into all lines of engineering with advantage. -Without such 
statistics focussed on a few salient points, correct conclusions 
are not easily to be drawn. The ‘statistics enable results to be 
traced from causes in a manner not otherwise possible. 





THE E.M.F. OF ALTERNATORS ON OPEN 
CIRCUIT. 


By C. C. HAWKINS. 


Tue E.M.F. which a given alternator will induce when run- 
ning on open circuit is usually predetermined during its 
design from an equation based on the E.M.F. which would 
be obtained from a continuous-current dynamo, similarly 
wound and_run in the same field system. Thus the effective 
E.M.F. generated per phase is expressed by the equation, 


E=K.2 7% X f Nx no. of inductors in series in one phase 
x 10-8 volts, 
where Zq is the total number of C.G.S. lines entering into 


the armature from one pole and forming one magnetic field, 
pN 


and is the frequency due to the p pairs of poles. The 





average E.M.F. of the analogous continuous-current dynamo 
has therefore to be multiplied by a certain coefficient k, 
which may itself be analysed as the product of two factors, 
k and k’. The first of these is the “form factor” of the 
E.M.F. curve, or the ratio which the effective E.M.F. as 
given by the square root of the mean square, bears to the 
real average E.M.F, The second may be termed the “ width 
coefficient,” and is the ratio which the real average E.M.F. 
bears to the gross average E.M.F. when differential action is 
supposed to be absent, and all the lines are assumed to be 
usefully cut as in the continuous-current dynamo. Both 
factors are dependent in the first place on the ratio of the 
pole-width to the pitch; they are also equally dependent 
upon the ratio which the width of the winding bears to the 
pitch, or if the armature be slotted and one side of a drum 
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coil is distributed among more than one slot, upon the rela- 
tive position of these slots. Both of these ratios affect not 
only the shape or form of the curve, but also the greater or 
less extent to which differential action is present. 

In the calculation of the values of K, it is usually assumed 
that the flux from a pole is strictly confined to the width of 
the pole-face, and is uniform over its whole area, so 
that the half-wave of E.M.F. given by a single inductor 
or group of inductors in one slot would enclose with the 
abscissa axis a rectangle. It is, however, of interest to 
estimate in what way and to what extent this confessedly 
approximate assumption may lead us into error, and 
the endeavour of the present paper is to take into 
closer account the fringe of lines which must necessarily 
surround the actual pole-face, and which shades off 
from the normal induction under the pole to zero at the 
interpolar line of symmetry. For this purpose the curves of 
induction in the air-gap for various ratios of pole-width to 
pitch may be drawn after the method given in Mr. F. W. 
Carter’s note “ On the Air-gap and Interpolar Induction,” 
communicated to the Journal Institution Electrical Engineers, 
Vol. xxix., p. 925, and in fig. 1 are given three such curves, 


INDUCTION 








4 4 6 "7 ‘8 


RATIO OF POLE WIDTH TO PITCH 
Fig. 1.—Fxux-Distrisution ALONG Prrcu-Linz. 


plotted from fig. 6 of Mr. Carter’s paper. The assumption 
has been made that the length of the single air-gap is .!5th of 
the pitch, so that if the pole-width be 0°7, 0°5, or 0°3 of the 
pitch, the ratio of the half interpolar gap to the air-gap or 
¢ 
ly 

‘Lies with a pitch of 10 inches, the length of the air-gap is 
assumed to be 0°5", or with a pitch of 6 inches as in a small 
machine, to be 0°3". But little error is introduced, if these 
proportions are only approximately true. In the following 
diagrams two sets of curves are drawn, those in dotted lines 
on the assumption that there is no fringe, and those in full 
lines after taking into account the fringes shown in fig. 1, 
If the average E.M.F. of a single inductor or group of 
inductors in one slot, passing under a pole of width equal to 


is 8, 5,or 7, and similarly for other proportions of pole. 
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Fig, 2.—AVERAGE E.M.F. 


the pitch, be represented by 1, the average E.M.F. for other 
ratios of pole-width without fringe will fall in the straight 
dotted line of fig. 2. The full-line curve of fig. 2 shows 





. 


the average E.M.F. given by the integration of the areas of 
the curves of fig. 1, and upon this will be based our sub- 
sequent results. It will be seen to diverge more and more 
from the dotted line as the pole-width decreases. 


I.—StotTreD ARMATURES. 


Taking first the case of an alternator with slotted armature, 
the side of each drum coil may be wound in one or more 
slots, and of recent years the tendency has been to adopt 
more than one slot per pole and phase. Such a division of 
the coil which may be called “ grouped distribution,” must 
lead to areduction in the effective E.M.F. since the several 
groups which are in series are more or less out of phase with 
each other ; yet it has the advantage that it decreases the 
inductance of the armature, and from the spreading of the 
winding a greater cooling surface is exposed, especially at the 
ends of the coils. If the curve of instantaneous E.M.F. for 
each group were sinusoidal, it would be easy to find the 
resultant E.M.F. of two or more groups which differ in phase 
by adding their several E.M.F’s. vestorially. But since the 
instantaneous E.M.F’s. are not sine curves, this method is out 
of the question, and with all except the simplest shapes, the 
compounding is best done graphically. 


(To be continued.) 





CORRESPONDENCE. 


Re Record Joint Making. 


In your issue of the 12th inst. you described a joint box 
for use on concentric cables. You also stated that the price 
of service boxes of the old pattern was between £2 and £3 
each, 

It might interest your readers to know that the service 
boxes in use on the Edinburgh mains at the present time 
cost about 15s. each, complete, and are made to take two 
services, 

They can be easily put on in an hour, and can be also 
easily disconnected either way without stopping the supply, 
and can be used either as straight or T joints or four-way 
with the same fittings. Any handy man can fix them on, 
they are so simple. 

The No. 1 box is 34 inches deep, 74 inches wide, and 
8 inches long, made in four parts, and is capable of taking 
a1 square inch or ‘06 concentric main and two 7/14 or 
7/16 services (concentric). 

The No. 2 box is 4 inches deep, 9 inches wide, and 
10 inches long, and is capable of taking any size of concentric 
cable up to ‘1, and can be disconnected either way with safety 
when the current is on. 

I may state the box and fittings are my own invention, 
and we have several hundreds in use on our high and low 
tension mains here, and have never had a single breakdown 
with one of them yet. 

Ernest Francis Hammond, 
Foreman, Mains Department, Edinburgh Corporation 
Electric Lighting. 





Power from Blast Furnace Gas. 


I have been greatly interested‘in the series of articles ou 
the utilisation of blast furnace gas for power purposes. The 
series is not yet complete, and so I am, perhaps, a little pre- 
mature in attempting a suggestion for the improvement of 
the system. The scarcity of coal, coupled with the much 
greater thermal efficiency of ‘the gas engine over the steam 
engine, at once indicates the desirability of every possible 
improvement in the gas engine in order that our remaining 
coal supply may be turned into work in the most economical 
manner. The suggestion I have to offer may increase the 
combined efficiency of the furnace (as a producer) and the 
gas engine itself, since it gives the gas engine an opp0l- 
tunity it has longed for of utilising some of its waste heat. 
My figures are based upon those given in the ELECTRICAL 
REVIEW. . 

Suppose the air blast no/ to be heated directly by a portion 
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of the gas evolved, but by passing the exhaust pipes of the 
encines through a firebrick chamber, constituting a heater 
for the air blast, somewhat after the principle of the ordinary 
feed-water heater of steam practice. - 

\\e may now consider the effect this system of heating the 
air will have upon the combined efficiency of the plant. It 
is not fair to attribute the increase to any virtue of the gas 
over Lhe steam engine, but when a gas engine is worked by a 
blast furnace requiring its blast air heated, the advantage is 


obvi ns. 





Tots. volume of gas evolved per hour ... = 455,260 cubic feet. 
Uns: -idable loss, say, 20 % (probably less) = 91,052 
Vol: ue available for power .... ... = 864,208 ys 





Tak’. the heat developed per cubic foot at 
10: B.Th.U., the heat units contained in ~ 
ts quantity of gas ... ies . = 36,420,800 B.Th.U. 


Oue «.P.-hour, theoretically = a = pa,” eer 
Th: guivalent theoretical H.P..‘°, = aa a = 14,330 H.P. 
Th. :hermal efficiency of the gas engine "= 28 per cent. 

Th. «fore, actual power developed ... ... = 4,012 EP. 


engine will dissipate the heat in the following propor- 
ti a 
He». converted into work = 28 % ... 
H.. absorbed by jacket water = 40% 
He carried out with exhaust = 32 % 


10,197,824 B.Th.U. 
14,568,320, 
11,654,656 ,, 


... = 36,420,800 _,, 
, the heat required to raise the air for blast through 
100: BF, is— ? 
2374 x 1,000 x 26,813 = 6,365,406 B.Th.U. 
Th «mount of heat put into heater = 11,654,656 B.Th.U. Hence 
the -‘iciency of the heater need not exceed 


6,365,406 
? ? = * t. 
11,654,606 * 10° 54°6 per cen 


percentage of heat put into the engine which is thus utilised 
f ating the air is 
‘546 xX 32 x 100 = 17°5 per cent. 
Ar: the real loss by exhaust is, therefore, 32 % — 175% = 145% 
A ig the jacket loss ... via - 2% +2 = 40° % 


WoW 


Total heat accounted for 





= 545 % 


Total loss , 


le useful efficiency of the engine thus becomes 45°5 per 
ce... a8 against 28 per cent. previously obtained by the 
si -e-heating process, 

‘he increase in the power obtained is therefore 4,012 — 
2,:30 = 1,882 H.P., or an increase of over 88°4 per cent., a 
re-ilt the commercial value of which requires no comment. 

Chere snould be no difficulty in constructing a heater on 


th’: principle having an efficiency of 54°6 per cent., and it. 


ild be an exceedingly cheap and simple affair. 

\s above stated, the suggestion may already have occurred 
io the writer of the article on blast-furnace gas. If so, 
uy I apologise for taking up so much of your space ? 

On the other hand, if this idea is original and practicable, 
| trust it may be found of value in assisting the economical 

of blast-furnace gas for power purposes. 

Tvon M. de Havilland. 


_Mr. Havilland’s suggestion seems to us to be perfectly 
)ucticable, though at present, while abundance of gas is 
ug to waste, economy is not so important as it will 
ome in the future. We may remark, however, that the 
liciency of the engine is not increased by the proposed 
angement, but that of the system as a whole. Moreover, 
‘cn if the loss in the exhaust were really only 14°5 per 
28 
* 14°5 + 40 + 28 
100, or 34 per cent., not 45°5 per cent. An unfortunate 


error oceurred in our-own figures, which will be corrected in 


‘lie next article; the available power should be 2,880 H.P., 

ot 2,130 H.P. as stated, so that Mr. Havilland’s suggestion 
uld lead toa gain of 1,132 H.P., or 40 per cent.—still, 
small item.—Eps. Exec. Rev. ] 





The Largest Motor-Generator Plant. 
_Kindly allow us to draw your attention to an inaccuracy 
‘hich has occurred in this week’s issue of your publication 
| a’ notice with reference to the new plant which is being 


& 


put down by the Metropolitan Electric Supply Company, 
Limited, of London. 3 

It is stated therein that the motor-generator station will, . 
with a total capacity of 3,250 Kw., be the largest in the 
world. This statement is erroneous, inasmuch as the well- 
known Santa Radegonda motor-generator station, in Milan, 
to which power is transmitted from Paderno over a distance 
of over 20 miles at a tension of 15,000 volts, has a total 
capacity of 3,870 Kw. Power is distributed both by over- 
head and underground lines. 

Aktiengesellschaft, Brown, Boveri & Cie. 
C. Brown, W. BAERLOCH. 
Baden, October 20th, 1900. 





Anterior Wiring. 

Mr. Fennell makes some very curious statements in his 
last letter. He says, “ No one would dream of using 
batteries of large size for balancing.” Yet batteries are 
actually used for balancing in most continuous-current three- 
wire stations, both large and small. Perhaps he means that 
no one would rely solely on a battery for balancing ; this is 
possibly true, but. it. is quite another matter. If a good- 
sized battery were connected in parallel with the small 
balancer he refers to, it wou'd be impossible for the 
voltage to rise to any serious extent on one side of the 
system, even if the other side were shorted. Even when 
the mains are not intermittently earthed, they get shorted 
now and then, and I repeat that in any properly-designed 
station it should be impossible for such shorts to cause the 
voltage to rise seriously. A station should never be solely 
dependent on a small balancer which may be thrown out by 
a fault on the mains ; if there is no battery, some at least of 
the dynamos should be run two in series; this is done in 
several small modern stations, Rathmines, for instance. 

Again, Mr. Fennell says that “he would like to hear of 
any large network in this or any other country where the 
middle wire is intentionally dead earthed.” Well, Man- 
chester, Liverpool, Brighton and Glasgow are the first 
examples that occur to me. At Glasgow, it is true, the 
middle wire is earthed through a resistance consisting of 12 
100-¢.P. lamps in parallel, but even this is a very different 
thing to the test lamp referred to by Mr. Fennell. 

Yet again, Mr. Fennell says “ there are few large stations 
where none of the mains have an elusive and undiscoverable 
earth.” Surely this is a libel on our station engineers ; 
perhaps Mr. Fennell is thinking of the fact that the total insu- 
lation resistance of large networks is low, sometimes only an 
ohm or two, but this leakage is distributed over the whole 
of the mains and consumers’ wiring, and is not due to any 
one earth, and I cannot see that it affects the question of 
intermittent earthing. If there are any wandering earths 
about of the kind Mr. Fennell speaks of, I should say that 
the sooner they are burnt out the better. 

Mr. Fennell seems to be under the impression that ] 
have claimed to be the originator of the “ earthing idea.” 
How he got that impression I am sure I do not know, for, 
of course, I have made no such extraordinary claim. The 
principal object. of my article was to point out that the 
combination of double wiring, enclosed throughout in 
earthed metal sheathing, with alternate earthing of the 
mains at regular intervals, gives all the advantages of con- 
centric wiring with uninsulated return, without its disadvan- 
tages, and so far as I am aware, the suggestion is novel. 

As to Mr. Fennell’s claim for “credit,” I will simply say 
that none of the suggestions made, or opinions expressed, in 
my article, were in any sense originated by Mr. Fennell. 


G. C. Allingham. 








Glasgow E. L. Works.—Amongst the gentlemen 
mentioned in connection with the Glasgow Corporation elec- 
tric lighting undertaking, we, unfortunately, omitted to give 
the name of Mr. Alexander Adams, the assistant mains 
superintendent. This gentleman has been with the depart- 
ment almost since the commencement of the undertaking, 
and has given infinite assistance to Mr. Ward. The district 
superintendents of the mains department are Mr, Slaughter, 
Mr. Black, Mr. Smythe and Mr. Miller. They have also all 
put in good work, 

E 





Yol. 47, No. 1,196, Oorosse 26,1900.) THE ELECTRICAL REVIEW. 659 





—_ 





ratios of pole-width without fringe will fall in the straight 
dotted line of fig. 2. The full-line curve of fig. 2 shows 





REVIEW. : 
Suppose the air blast nof to be heated directly by a portion 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WHEE ENDING Oct. 241TH, 1899. 





WEEK ENDING Oct. 23RD, 1900. 


Total ee £14,231 


Albany os ns .. Value £277 Alexandria .. .. Value £41 
Alexandria .. os Ps ae 15 Amsterdam .. ee ee 80 
Amsterdam ae os sa | 320 Bombay _.. 5 ss oo eee 
Boulogue .. ve oe so: oe Buenos Ayres. Teleg.mat. .. 200 
Brisbane. Teleg. mat. .. -» 200 Calcutta .. ee oe «- 683 
Buenos Ayres ae oe -. 8,689 - Teleg. wire .. oe 223 
= Teleg. mat. jo. ee Cape Town.. < se aa 25 
Calcutta .. es Ss es 838 Colombo .. a be o 248 
Cape Town .. a bak 236 Copenhagen. Teleg.wire . 186 
Christchurch 28 i os 75 Durban ss > oe -. 802 
Copenhagen. Teleg.cable .. 85 | East London es aah ee 
Durban <o os we o- 241 Fremantle .. we oe «- 214 
Pa Teleg. mat. .. oa Page Gibraltar .. ia a - 84 
Fremantle .. oe oa oe 52 Gothenburg ae e x 100 
Gothenburg is Me = 12 Pa Teleg. wire .. oo ©6896 
Hamburg. Teleg. mat... 200 Hamburg .. ne oe ‘ 60 
Hong Kong... os a ow. 484 is Teleg. mat. .. . (ae 
Kobe ., ss we Ge es an Hiozo “s “3 os és 48 
Lyttleton .. oe ae sx 24 Hobart we Pe ee ef 210 
Melbourne .. = os ae 41 Hong Kong.. ee a ia TE 
Ps Teleg. mat. .. 1,082 Karachi ts ae ve ay 12 
Montreal a ae a 77 | Lyttelton .. oe ss as 68 
Nagasaki .. sae a = 13 | Madras a He se se “308 
Ostend oe os ee ee 28 | Mata. ie “a os -- 150 
Otago.. a. a kn es 75 | Melbourne .. x os ee 47 
Perth ae ie ee -- 137 | Monte Video Lo aa of 30 
Port Elizabeth. Teleg. wire .. 317 | Nagasaki. Teleg. cable +. 6,602 
Rio Janeiro. . . Sac hare 64 | Ostend Se ee os - 1 
Rosario or bee i. .. 858 | Penang. Teleg. mat. .. ee 188 
Rotterdam. Teleg. wire a 29 | Perth om ae a -- 222 
Santa Cruz .. . a ‘ 35 | Port Chalmers .. a ss =a 
Santos ere xt 5 -» 184 | PortElizabeth ..  .. .. 801 
es Teleg. mat. e -» 390 | Rotterdam .. wd se - 87 
Stockholm. Teleg. wire iJ e a a Teleg. mat. .. + 45 
Sydney Py F a .. 1,588 | St. Petersburg. Teleg. mat... 225 
i Tron teleg. wire.. oe 9} me Teleph. mat. .. 182 
Trinidad .. ee re 26 | Seychelles. Teleg. instruments 11 
Welling'on .. a os > 656 | Sydney as ws oe oe. SU 
Yokohama, Elec. cable -- 200 Valparaiso .. oa ry oe 81 
Teleph. cable .. 780 | Vancouver. .. ae is "te 19 
Wellington .. kn Se - = 
| Yokobama .. os ae -. 474 

| 


Total om £13,555 


Foreign Goods Transhipped. 


Durban. Telephones. .. -- £48 


Barbadoes. Teleph apparatus . £54 
New York. El.c. goods .. eo 450 


Total .. £493 Total «. £54 


Bankruptcy Proceedings.—The first meeting of 
creditors was held on October 18th, at the London Bankruptcy Court, 
before Mr. G. W. Chapman, Official Receiver, under the failure of 
T. W. Greaves & Co., electrical engineers and cycle manufacturers, 
230, East India Dock Road, Poplar, and 6, Nelson Street, Greenwich. 
The debtor (Greaves) states that he commenced business in 1895 as 
an electrician with a capital of £10. [Two years later he removed to 
the present premises in the East India Dock Road, where the cycle 
business was added. Three months after that move, he was joined 
in parinership by a Mr. Ostermeyer, who introduced a capital of 
£150, and became entitled to one half of the profits. The business 
was carried on by them for about 12 months under the style of 
Greaves, Ostermeyer & Co. At the end of that period the partner- 
ship was dissolved, nothing being paid to Mr. Ostermeyer on his 
retirement. He (Greaves) subsequently carried on business alone 
up till January, 1898, when he took another shop at Nelson Street, 
Greenwich, which place he fitted up at a cost of £80. In December, 
1899, he was joined in partnership by Mr. William George Randall, 
who brought in a capital of £125 in consideration of receiving one 
third interest in the business, which has since been carried on at 
both places as T, W. Greaves & Co. The accounts filed by the 
directors show liabilities £687 9s. Od., against assets, stock, fixtures 
and machinery, £14; book debts £1 11s. 9d.; and other debts 
£26 6s. 9d., to which no value is attached. The reasons assigned 
for the failure are loss in respect of the business at Greenwich; 
sudden bad trade; the circulation of a damaging report and 
consequent stoppage of credit; bad debts; and immediately to 
pressure by creditors. The debtors filed their own petition on 
September 26th, and they were directed to attend the Court on 
November 15th for public examination. They were unable to 
submit any offer, and the creditors left the case in the hands of the 
Official Receiver to be wound up in the ordinary course of -bank- 
ruptcy. Appended is a list of the principal creditors :— 

Unsecured— * £ 


sg... 
Sax, Slatter & Co., London ., - +s ae os “SED SF 
Miliard Bros., London ha vs ote ae -. 140 0 0 
Montague Gawnt & Co., London .. as ~ - 38 00 
Humber & Co., Limited, London . . te cs i eo ee 
Gent & Co., London .. o% a t - ~. eee 
Sheffield, A. J., London as is = ws oo Oey 
Walter & Co., London nes =A a e* . ees 
Veritys, Limited, London .. A ae we o- 16:36 1 
Lang & Co., London .. Wy, ss we ae o. 6OS ES 
Dowuton & Co., London * 3 - ‘5 ow FV R4 
Bower & Co., London e oe ey at =, a E32 
Palmer Tyre Limited, Birmingham on is - 200 
Jenson, Messrs., Hampstead sre a ee 7 OS 8 

Prefer sntial— we 

Rent ee ‘ a - és 0» oe « 27138 6 
Rates and wages oe ve ae eo ee a2 SUT Ss 


Mr. B, 8. Dunn’s release as trustee in ve E. L. Joseph, electrical 
engineer, of Brondesbury and Canonbury, dates from August 24th. 


Belgium.—La Compagnie Internationale d’ Electricité, of 
D ? 


Liéze, has receatly established large new works for the manufacture 
of arc lamp carbons. 











a 


Dissolutions and Liquidatidus. — Creditors of the 
British Blahnik Arc Light Company, must send particulars of claims, 
&c., to W. H. Chantrey, 57, Moorgate Street, the liquidator, by 
November 24th. 

Messrs. W. H. Chambers and G. A. Edwards (W. H. Chambers 
and Co., electrical engineers, 5, Milk Street, London), have dis- 
solved partnership “pursuant to a declaration and order dated 
August 30th, 1900, made in an action in the City of London Court, 
Edwards v. Chambers, No. 338.” 


Liquidation Notice.—At the Bath County Court last 
week the Brush Electrical Engineering Company petitioned for the 
compulsory winding up of the Acetylene Light Syndicate, Limited, 
On October 1st the syndicate passed a resolution for voluntary 
liquidation. Deputy-Judge Hastings dismissed the petition. 


Books Received, — “ Flames, Electricity and the 
Camera,” by George Iles. London: Grant Richards. 7s. 6d. net 

“The Lead Storage Battery,” by D. G. Fitzgerald. London: 
Biges & Co. 7s. 6d. 


The British Fire Prevention Committee.—The 
Executive of the British Fire Prevention Committee have decided 
to postpone the opening of their new testing station until after 
Christmas, as their testing operations are principally carried on in 
the spring and summer months, and many of the firms who wish to 
have tests undertaken prefer to avoid the winter weather for 
research work of this description. ~During the first part of the 
current session the Executive; of the Committee will hence be 
mainly occupied in dealing with tests already undertaken in the 
summer, but in respect to which reports have not yet been issued, 
They will also be preparing an analysis of the -tests undertaken to 
date, for which there appears to be considerable request. The 
offices of the Committee at Waterloo Place will again be available 
during the winter months as a reading room, and a file of over 60 
technical journals from different parts of the world has been 
arranged for, whilst a small collection has also been formed in the 
reading room with a view to showing materials that have been 
subjected to tests. 


Catalogues and Lists.—The General Electric Company, 
Limited, have issued an October sheet of certain ceiling roses, high 
voltage fuses, switches, and other accessories of a like character. 


The Westinghouse Companies’ Publishing Department have sent 
out Circular No. 1,032, which describes and illustrates in their 
usual excellent manner the Westinghouse No. 56 tramway motor. 
The various parts are shown by photograph and by sectional draw- 
ing, and notes of the construction, &c., are given. 


The latest list of the British Thomson-Houston Company (No. 76) 
describes in some detail, with the aid of diagrammatic and photo- 
graphic illustrations, the firm’s rheostats for generators and motors. 

The Société Francaise des Accumulateurs “ Phénix,” of Paris, who 
received a gold medal for their exhibit at the Paris Exhibition, 
have sent us a handy pocket booklet giving some descriptive notes 
of their “ Phénix” batteries for various purposes. 


The Compagnie Générale de Constructions Electriques, of Paris, 
were awarded a grand prize and two gold medals at the Paris Ex- 
hibition. 

Messrs. Markt Bros. & Co., of Beech Street, Barbican, are circu- 
lating numerous illustrated price sheets of their electrical goods 
these including a variety of lampholders, ceiling roses, cut-outs, 
switches, wall pushes, electric light cables and cords, electric bells 
and bell fittings, indicators and accessories; also portable telephone 
sets and complete telephone stations, and electrical and magaetic 
toys. It is stated that the bulk of the goods particularised in these 
lists are manufactured by Messrs. Markt in England and abroad. 
Low prices are the special merit claimed. 


Some tests of the relative efficiency of various non-conducting 
compositions were made at the London University College a few 
months ago by Prof. T. Hudson Beare. The experiments were 
carried out On the condensation of steam in steam pipes when un- 
covered, and when covered with a uniform thickness of 14 inches of 
compositions. They were made for Messrs. Snowdon Sons & Co., 
of Millwall, and the results showed distinctly the best figures for 
this firm’s composition. The experiments with Snowdon’s material 
were made at four different boiler pressures, viz., 80, 45, 59, and 
3 lbs. gauge pressure ; that of five other makers was experimented 
with at only two pressures, viz., 80 and 45 lbs. The bags of Snowdon’s 
composition were selected from stock at random by Prof. Beare’s 
assistant, the others being bought in the ordinary way for covering 
steam pipes. A table of the results obtained and particulars of the 
apparatus employed are given ina pamphlet issued by Messrs. 
Snowdon, of which a copy is now before us.’ In a table the 
temperature of the steam given is the mean in each case of the 
observed results. The other compositions are arranged in this 
table in order of merit, beginning with the uncovered pipe, and 
finishing with the material which showed the least amount of 
condensation in the pipe. Another report printed in the same 
pamphlet is that of Mr. J. Zulauf, who conducted tests at St. 
Petersburg, on behalf of the Russian-American India-Rubber Works, 
and who also found most satisfactory results. Messrs. Snowdon’s 
general catalogue is also before us. It contains particulars and 
illustrations of a large number of lubricators for use with “ Snow- 
drift” lubricant. Several kinds of machinery oils, asbestos packing, 
sheeting, yarn, asbestos faced valves, cocks and such-like goods are 
detailed. 

The Mica Lubricant Company, of South Shields, have forwarded 
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e 
to us several lists of their specialities. These include their patent 
mica grease. It is asserted that 1 Ib. of this grease is equal to 2 
vallons of castor or 4 gallons of minera$ lubricating oil, meaning 
that 1 ewt. of grease will do work equal to that done by 1 ton of 
castor or 2 tons of mineral oil. The “grease” is made in four con- 
sistenvies to meet the various conditions and machinery. The 
“land” stuff is for land engines running at low speed; the 
“marine” is a-little stiffer and is intended for warmer positions ; 
“Tndiin” is for use in hot places in works, open bearings, and for 
tropical climates; the “cream grease” is for small machinery. The 
lists before us also describe their lubricators for employing this 
and give particulars of their patent mica packings—non- 
ting and self-lubricating—which are stated to have come 


oTease, 
condu 


throveh the most severe tests, in both high and low pressure 
cylin ers, With excellent results. There accompanies these lists one 
from ‘he Harbinger Elastic Metallic Packing Company, of the same 


address, citing the advantages claimed for the “Standard ” patent 
automatic metallic packings, which are said to be suitable for any 
class of engines and not to necessitate any alterations to existing 
stuflin» boxes. The packing rings are enclosed in a locked casing, 
which is in two halves, securely screwed together. The same 
applic. to the spring holder and to all parts of the packing, there- 
fore ‘: can be taken out of the stuffing box at any time for examina- 
tion vithout the possibility of parts being lost, or falling off the rods 
and \ecoming damaged. The packing is’ self-adjusting, and no 
othe parts, but the packing casing floats to suit the movements of 
the -od. The packing rings are made of “ Mica” anti-friction 
met:’s With a melting point of 550° F., which is well-suited for 
cngiies using superheating. 

A) who receive a copy of the 1900 album of Mr. Arthur Koppel, 


of \ionument Street, E.C., will for a time find their attention fastened 
upon the very effective artistic production on the front cover. It 
repr-cnts-the interior of an iron-works at night time when the 
oper‘ions are in full swing; the lurid glare of the brilliant fires 
ligh'- up the darkness of the works in a very attractive manner, and 
the hole thing looks so realistic that one can almost hear the 
clatt:: of the workmen’s tools as the forge and hammer render 
serve. The view is seemingly one obtained at the Berlin works 
of \ir. Koppel, where portable and permanent railways and their 
part- are manufactured. The letterpress is printed in four languages, 
and ‘he English introduction casts a backward glance upon the 
proyess achieved in the department of field and factory railways, 
wh have done so much to help the development of industry 
durii the century which is now on the wane. So far as Mr. 
Kop)cl's efforts are concerned, these have consisted in the adoption 
of new contrivances, systems and methods, which should lead to 
greaicr economies in railway working, whether in the adoption of 
certain rail sections, the use of. new clip-washers, the employment 


of pressed sheet metal for truck frames, the working of railways by 
electricity, or in saving tractive power by the employment of 
rollers. There is a highly promising future in store for all 
ligit railway stock and apparatus, but more particularly 
is t so in connection with electric traction. As to the contents 
of the album before us, these include views of works and plants 
consiructed by Koppels. They show light railways adapted for use 
in the Norway heights for rock removal, harbour luggage transport in 
Denmark, a portable electric line on a Belgian hotel site, a railway on 
the Kast London waterworks, an electric trolley line for coal transport 
in l’rance, an electric trolley railway for a Nederland beet sugar 
mill, and a large number of other similar electric and steam lines in 


various parts of the world, including Siberia, Syria, Africa, India, 
Australia, and America. The pictures are themselves of great in- 
terest from a general point of view, but to those who take an interest 


in the construction of light railways they are of particular service 
as showing the important work of this well-known firm. 


Electric Cranes, — The Clayton Engineering and 
Klectrical Company is to supply a 30 cwt. portable electric crane 
to tle Southampton Harbour Board. 


Electric Radiators—The Prometheus Company, of 
Bockenheim, have for some time manufactured cooking apparatus 
and heaters of various descriptions which have met with great 
success both in this country and on the Continent, and their sole 
agents here, Messrs. O: Berend & Co., Limited, are continually intro- 
ducing new patterns of cooking apparatus and new applications of 
the patents owned by the Prometheus Company. Under this com- 
pauy’s patents the electrical energy is converted to heat through 
resistances formed of thin films of precious metals, such as gold, 
platinum, & , deposited on an insulating base of mica, enamel or 
other suitable material. Resistances up to 25,000 ohms can thereby 
casily be obtained. The scope for the use of resistances of this 
(escription is practically unlimited where a heating effect is 
rejuired, and those deposited on a mica base have lately been 
adopted for electric heating stoves or radiators. Although the use 
of clectrie energy for this class of heating has generally been con- 

(ered too expensive, cases frequently arise where the advantage it 
«lords far outweighs the question of cost, and where the cost of 
coal is high and electric energy can be obtained.cheaply, radiators 
i this description can be used to advantage. There is also a large 
cliss of users of electric energy to whom the question of cost is of 
lo importance if greater comfort and convenience can be obtained ; 
tus &@ mansion at Frankfurt has now been fitted with these radia- 
tors throughout, and all other means of heating and warming 
abandoned. Electric stoves or radiators should be designed to act 
as quickly as possible, in other words, the amount of metal and other 
heat-absorbing material in connection with the resistances should 
de reduced toa minimum. Inthe stoves designed by the Prome- 
toeus Company this point has received great attention. A mica 
slp O¢§ inches X 1,4 inches xX j‘g9th inch thick, coated under 








the Prometheus patents with a film of precious metal, had a resist- 
ance of 120 ohms and at 110 volts absorbed 0°81 ampere or 89 
watts ; the mass or volume of the mica is, of course, extremely small, 
and the resistance radiates practically 76 calories per hour immedi- 
ately. An average room of 3,531 cubic feet capacity requires some 
2,000 to 2,500 calories per hour to warm it, and 30 of these resist- 
ances would therefore be required. The weight of the mica strip 
is practically nid, and the terminals or connections can be kept very 
light; the combination, therefore, absorbs but little heat and 
practically the whole of the energy is at once available. In 
practice, to ensure durability it is desirable that the temperature 
of the strips should not exceed 450° C., this corresponds to 70 
to 75 watts per strip; at. 90 to 100 watts the strips 
show dull red in the dark and oxidation would then occur. 
As stated above, resistances up to about 24,000 ohms can be 
obtained on a strip measuring 5}3 inches xX 1,5; inches X j;%sth 
inch, and they can be connected in parallel in any number required 
to obtain the desired effect of the stove, and can be designed for any 
pressure of supply and for any temperature of the stove up to 
400°C. The Prometheus stoves for these strips are circular, thus 
affording the greatest strength for the least weight, the number of 
strips employed depending on the size of the stove. The strips are 
mounted in two rows on a frame fitting into the circular case, the 
outer row therefore radiates heat direct, and a continual current of 
air passes up and is heated between the two rows. As each strip is 
independent and connected to the circuit in parallel, any one can be 
replaced or removed without altering any connections. The 
smallest pattern of stove contains 12 strips, weighs 5 lbs., and takes 
6 to 8 amperes at 110 volts, the medium size contains 24 strips, 
weighs 10 lbs., and takes from 2 to 16 amperes at 110 volts, and the 
large size contains 48 strips and weighs 15 lbs. This and tke 
medium size are fitted with the Prometheus regulator, enabling tle 
stoves to be used from quarter to full power in four steps. Under 
ordinary conditions the small size radiators will be sufficient for heat- 
ing rooms of from 700 to 900 cubic feet, the medium size for rooms 
of 1,400 to 1,800 cubic feet, the large size for rooms of 2,500 to 
2,800 cubic feet capacity. To give the stove a cheerful appearance 
when working, a ruby lamp is arranged behind the mica strips and 
shines through and between them. 


Garcke’s Manual.—The fifth edition of this well known 
“Manual of Electrical Undertakings” will be published about 
November 1st next. It will contain general information and 
particulars relating to over 1,250 electrical undertakings including, 
where possible, copy of latest accounts and comparative tables 
showing progress. The number of pages has increased to about 
1,300. The publishing offices are at Donington House, Norfolk 
Street, W.C. 

For Sale——Among our advertisements to-day are given 
some particulars of the electric fittings business of the Volt Elee- 
trical Company, Limited, of Birmingham, which is offered’ for sale 
as a going concern. . 

The Oldham Electric Light Committee invite offers for lead battery 
boxes, plates, and copper connections, containing about 22° tons lead 
and 1} tons pure copper. Offers stating the net prices per ton to be 
sent to Mr. Arthur Andrew, Superintendent, on or before Tuesday, 
November 6tb. 


Hub Motors.—An interesting innovation in the way of 
automobiles is about to be introduced in this country; a short 
demonstration of the system was given on Monday last, when a 
light two-passenger carriage was put through its paces on the 
Thames Embankment. The principal feature of the invention is 
the ingenious device of placing the motor in the hub of the driving 
wheels. The result is a remarkably light and graceful, and, we may 
add, mysterious vehicle—the motive agency being to the uninitiated 
an insoluble puzzle. As we hope to be in a position shortly to give 
full particulars and drawings of this remarkable type of auto- 
mobile, we shall forthe present merely add that the trial runs were 
entirely successful. 


London County Council.-—It was decided at the meet- 
ing on Tuesday to approve the accounts relating to the Council’s 
tramways for the financial year ended March sist, 1900. The 
accounts, after meeting expenditure, interest and sinking fund 
charges, left a balance of £54,847 for disposal—a result which the 
Highways Committee regarded as very satisfactory. 

The Camberwell Generating Station.—The adjourned report of the 
Highways Committee reminded the Council that Section 28 of the 
London County Tramways Act, 1900, empowered the Council to 
acquire certain property adjoining the Camberwell tramway depot 
as a site for the erection of agenerating station. Since the passing of 
the Act it had been represented to the Committee that instead of 
acquiring some of that property, it would be more advantageous for 
the Council to purchase the premises of St. Matthew’s girl's school 
adjoining the depét in Camberwell New Road. On the recom- 
mendation of the Committee, it was decided to seek powers in the 
next session to acquire the school for that purpose. 

Sliding Scale of Charges.—It will be remembered that last March 
the Council decided to make a representation to the Board of Trade, 
under the provisions of the orders granted to the Westminster Electric 
Supply Corporation, that the maximum price allowed to be charged 
by the company should be reduced from 8d. to 5d. per unit, and at 
the same time the Board was asked to hold an inquiry in relation 
to the matter. The Highways Committee now stated that an inti- 
mation hal been received announcing that as the Board of Trade 
has under consideration the question of the imposition of a sliding 
scale of charges upon electric lighting compauies iu general, the 
Board proposed to defer taking action upon the Council's repre- 
sentation with regard to the charges of the Westminster Company. 
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The Westminster Bridge Tramway.—The Parliamentary Com- 
mittee reported that in considering the best method for giving 
effect to the 36 proposals for the construction of new tramways, 
they had had before them that for a line over Westminster Bridge. 
It appeared to the committee that the latter scheme might raise 
considerable opposition and so place difficulties in the way of the 
Council obtaining legislation to carry out the numerous other tram- 
way proposals which otherwise might be to a large extent unopposed. 
After giving the matter careful consideration the Committee re- 
commended that that particular scheme should be abandoned, and 
this was agreed to after discussion. The question of deciding to 
renew the application to Parliament for powers to reconstruct 
asa double line for electric traction the existing single line from 
Camberwell Green to Vauxhall was adjourned until next week. 


Mansion Lighting.—The Alliance Electrical Company 
has recently completed an important installation for Dr. Rutherfoord 
Harris, M:P., at his country mansion, Llangibby Castle, Wales. 


The Responsibilities of Electricity Supply Com- 
panies.—At West London Police Court this week an application 
was made to Mr, Rose for a summons against the Notting Hill Elec- 
tric Light Company. for failing to connect premises according to the 
Act. It appeared that a gentleman became the occupier of a house 
in Upper Phillimore Gardens, Kensington, and an application was 
made to the company to connect the prémises. The company con- 
sented to the application, but on condition that the gentleman 
would sign an agreement to allow the premises to be disconnected if 
it were found that the plant was insufficient for the coming winter. 
To that an answer was given that the agreement was unreasonable, 
and there the matter remained, the company not connecting the 
premises.—Mr. Rose suggested that the company had not made 
default in the terms of the Act.—The applicant submitted that the 
company was bound to supply electricity without any agreement. 
The company might connect the premises one day and disconnect 
them on the next.—Mr. Rose said the applicant might take a 
summons to try the question. 


The Telephonograph.—The presence of the’ Siamese 
Court Troupe at the Zoological Gardens in Berlin, has been seized 
upon by Profs. Stumpfand Neesen of the Berlin University, to make 
some interesting experiments inthe study of the peculiarities of 
Siamese music. The professors hit upon the idea of employing the 
“Telephonograph,” which was kindly lent by Messrs. Mix and 
Genest, Limited. Withthis apparatus (a description of which we 
have recently given), the musical effects were reproduced with 
such accuracy, distinctness, and graduation in the succession. of 
sounds, that it was. impossible. to distinguish between the actual 
performance by the Court Theatre Troupe, and its reproduction .on 
the “‘ telephonograph.” 


Trade Announcement, — Messrs. W. Macdonald and 
Co., of 66, Finsbury Pavement, E.C., have been appointed London 
and South country agents for Mr. W. Rickard, of Derby. Weare 
informed that Mr. Macdonald was for some time manager of Messrs. 
W. T. Glover & Co.’s Diatrine department at Salford, and after that 
joined the staff of Messrs. R. W. Blackwell & Co., Limited, assisting 
in the equipment of various tramway systems, including the 
Poticries, Norwich, and the Seaforth—Crosby tramway section of 
the Liverpool Overhead Railway Company. 


Ward Leonard Apparatus. — The Ward Leonard 
Electric Company, of America, sends us a photograph of its 
“SU” type motor starting rheostat, having ‘automatic “no 
voltage” release. The print shows the size furnished for } to 2 H.P. 
inclusive—125 and 250 volts, with slate front 6 inches x 6 inches. 
Another photograph received from the same company, shows 
a speed controller adapted for controlling a motor driving a 
printing press or for similar heavy duty in which the motor is to be 

_ started under heavy torque, and operated at various reduced speeds. 
The circuit is opened and closed by an independent, interlocking, 
double-acting snap switch provided with hammer blow feature. By 
this make-and-break switch, the burning of the contacts is almost 
entirely eliminated, making the controller especially adapted for 
continually starting and stopping the motor under conditions of full 
load. The switch contact parts are of very large surface for the 
current they are designed to carry, and every part is easily remov- 
able from the face of the switch. The controller is also provided 
with the makers’ “ DK” type circuit breaker, adjusted for opening 
at overload and also at failure of current on the line. <A pair of 
binding terminals are provided for running circuit around press, for 
short circuiting the field (holding) magnet, by push buttons, thus 
opening the circuit in case it is desired to stop the press from some 
distant point. A third photograph, shows one of seven rheostats 
recently furnished to Messrs. D. Bruce Peebles & Co., of Leith, for 
starting a 100-H.P. 250-volt motor. The size of box is 22 inches x 
28 inches X G inches deep. The resistance employed is German 
silver attached to the back of slate. The cast-iron box is then placed 
and sealed against. the slate, and then filled with dry sand, com- 
pletely surrounding the resistance strip for absorbing the heat 
generated during the period of starting. Among the good features 
claimed for this apparatus are the following :— 

All wearing contact parts are of cast brass, made removable from the face of 
the front without disturbing any of the internal connections. 

In the position of short circuit, the armature current has a short path through 
two terminal lugs, thus avoiding the possibility of heating of the switch pivot or 
contacts while in normal running position. 

This instrument will stand for 15,seconds without injury, 100 per cent. more 
current than the normal torque of the motor. 

The resistance being entirely enclosed, the possibility of molten metal setting 
fire in case of a burn out, is entirely eliminated. 

The sole agents of the Ward Leonard apparatus for England and 
France are Messrs. Geipel & Lange, of Westminster, $.W. 


—; 


ELECTRIC LIGHT AND POWER NOTES, 


Abram.—The D.C. has resolved to apply for a prov, 


order for electricity supply. 


Ashton-in-Makerfield.—The D.C, has decided to apply 
to the L.G.B. fora prov. order to supply electrical energy within 
its district. 

Austria.—Electric lighting has recently been adopted in 
the Berlin-Karlsbad express by the Aussig-Teplitz railway authorities, 


A small dynamo, driven off one of the carriage axles, provides the 


current, not only for direct lighting, but also for charging a battery 
of accumulators, on to which the lighting circuit is switched when 
the train stops. 

Barry.—The D.C. is considering the advisability of 
applying to the B. of T. for a prov, order for electric lighting 
purposes. 

Basingstoke.—The T.C. has decided to engage Mr, 
R. P. Wilson, of Westminster, to report on an electric lighting 
scheme for the town, at a fee of 25 guineas. 


Bournemouth.—Negotiations are in progress between 
the Bournemouth and Poole Electricity Supply Company, Limited, 
and the T.C. with regard to the purchase of the company’s under- 
taking. 

Brighton.—At the last meeting of the T.C. the Lighting 
Committee reported that they had decided that a letter be sent to 
all wiring contractors in the borough, informing them that electrie 


motors exceeding 5 H.P. will be supplied at-460 volts. The Com- . 


mittee having been asked to again consider the question of applying 
for powers to wire consumers’ premises, it was resolved that the 
General Purposes Committee be requested to include in the Bill, to 
be promoted next Session, power to enable the Council to wire con- 
sumers’ premises through the medium of wiring contractors. On a 
division, however, the jatter recommendation was rejected. An 
estimate was submitted of the further amount of capital which would 
be required for the purposes of the Corporation electricity under- 
taking during the years 1901-2. On the recommendation of the 
Lighting Committee it was resolved, wnd vocc, that application be 
made to the L.G.B. for sanction to borrow £56,500 for a period of 
25 years. The estimate, which was prepared by Mr. Christie; included 
the following :—T wo steam dynamos (500 Kw. each) and switch gear, 
£15,000; one condenser, pumps and. connections, £2,500.; three 
boilers, pipes and accessories, £9,000 ; total, £26,500. New feeders, 
£11,500; new distributors, £5,000; house service and meters 
(1,000), £12,000; total, £28,500 ;—contingencies, £1,500 ;—grand 
total, £56,000. . 

Bristol.—Sir Benjamin Baker visited Bristol last week 
for the purpose of examining the site of the foundations of the Cor- 
poration’s new electric works in St. Phillip’s Marsh, in connection 
with the dispute which has arisen between the architect, Mr. H. J. 
Williams, and the engineer, Mr. Faraday Proctor, as to the necessity 
of certain strengthening supports for such a building. Sir Benjamin 
subsequently heard what Mr. H. J. Williams and Mr. Faraday 
Proctor had to say, and he will give his decision at an early date. 


Caleutta,—Owing to the abnormal rains last month, a 
serious fault developed on the mains of the Calcutta Electric 
Supply Corporation, Limited, rendering it necessary to shut down 
the positive side of the lighting system. As the principal streets 
remained under water, the fault could not be remedied until the 
floods abated. 


Colwyn Bay. — The D.C. has received so many 
applications for electricity supply that extensions are already 
under consideration, although the buildings have only just been 
completed. 


Coventry.—On Tuesday last the E.L. Committee of the 
T.C. for the first time made a tour of inspection of the electricity 
works and sub-stations, escorted by the city electrical engineer, 
Mr. G. S. Ram, The total number of consumers is now 301, with 
20,357 lamps. 


Croydon,.—The E.L. Committee of the County Council 
has raised the price of lighting by arc lamps from £18 to £21 per 
annum per lamp. 


Dalkey.—At the last monthly meeting of the Dalkey 
(Co. Dublin) U.D.C. a letter from Messrs. Porte, Sykes & Co., 
Dublin, was read, advising the Council that it was their intention 
to apply to the Board of Trade for an electric lighting prov. order 
for the township of Dalkey. It was suggested that the D.C. should 
consider a proposal to establish'a joint electric lighting scheme for 
the townships of Blackrock, Kingstown and Dalkey, and after some 
discussion it was resolved to refer the matter to the solicitor of the 
Council, who also was instructed to object to the prov. order referred 
to above. 


Dartford.—On Friday Mr. H. P. Boulnois, M.Inst.C.E., 
held an inquiry on behalf of the L.G.B. into the application of the 
D.C. for sanction to borrow £20,000 for electric lighting purposes. 
There was considerable opposition from the ratepayers, who declared 
that the undertaking would not pay. Mr. Hawtayne explained the 
system to be adopted. 












———— 
Vol. 47. 
—_—_—_—_— 

East 8 


the U. D C’s 
in the 0m 


Eccles. 
inquiry at I 


to borrow ¢ 
that the el 
necessiily € 
Electr 
cité et Hy 
Belgii Ste 
way carrlas 
Freie 
last kf 
F. H. Me 
electri lig 
decidi:.¢ te 
order 
Ga ask 
for a v. 
urban «1isti 
He sha 
held tust % 
light ©» th 
applic. 101 
pany ‘or é 
Lacey, Cli 
schem: wil 
trict o' He 
Leeds. 
Comm tee 
Mareh °5t 
that ti. pt 
Corporivio 
materie is a 
those Pp 
undery ie 
porat! 
expresd 
follow - 
Mare) 25t 
installed a 
increa:< 27 
revel f 
debts, is 
averags: CO 
revenue: of 
inerea-ccl ¢ 
alterna! or 
bringing 1 
simila: set 
to ordinar 
trunk sai 
for Chape 
of tl r 
the si { 
took into 
electricity 
departmen 
informatio 
Hopkinsor 
their scl vic 
the two-pl 
being prey 
these lines 
lls. 7d... ar 
£307,520 2 
to-House ] 
undertaki 
account ¥ 
£9,929 10 
£26,291 4 
sinking fu 
18s. 7d." 
suspe se 
7d., giving 
sinc n 
sold (1°19¢ 
taking for 
Liner 
llth 
applicatio 
schen 0} 
has i ne 
Evid 
to estalilis 
there was 
Was t | 
Private ex 
from 
Compe t itic 
the OV r 
rejer ted b 
to has | e 
—_ 





prov, 


apply 
vithin 


ed in 
Tities, 


es the 


attery 
when 


y of 
hting 


Mr, 
hting 


ween 


ited, 


uder- 


iting 
nt to 
ctrie 
Com- 
lying 
t the 
ll, to 
con- 
On @ 


ould 
ider- 
| the 


id of 
uded 
rear, 
hree 
lers, 
ters 
rand 


cek 
Cor- 
tion 
l. J. 
sity 
min 


ny 


cen 


she 
ity 
er, 
ith 


cil 
er 





Cee eee ee ee eee 











vol. 47. No. 1,196, Octoszn 26,1900) THE ELECTRICAL REVIEW. — 661 





—_— 


East Stonehouse.—Notice of the* proposed transfer of 
the U.D.C’s. provisional order to the Devonport Corporation appears 
in the London Gazette. j 

Eecles—Col. J. T. Marsh, R.E., held an L.G.B. 
inquiry at Eccles on Thursday into the application of the Corporation 
to boro w £5,308 for purposes of electric lighting. It was stated 
that the electric lighting loan was for money already expended on 
necessity extensions of the main cable. There was no opposition. 


Elestrie Lighting of Trains.—La Société Electri- 
cité ct Hydraulique, of Charleroi, has secured a contract from the 
Belgian, State Railway authorities to equip a large number of rail- 


way ci:riages wich electric lighting on the Stone system. 


Freime—A special meeting of the U.D.C. was held 
last w. -k for the purpose of further considering the reports of Mr. 
F. H. Medhurst, consulting engineer, as to the establishment of 
electri lighting works in the town, and a resolution was passed 
decidi. s to proceed with the matter and obtain the necessary prov. 
order 

Ga: asborough.—A pplication is to be made to the B, of T. 
fora) ov. order to supply electricity for all purposes within the 
urban «istrict. 

Hes ham.—An adjourned meeting of the U.D.C. was 
held ‘.:t week to consider the question of the supply of electric 


light » the town. It was resolved that the Council oppose the 
appli. ion of the Northern Counties Electricity Supply Com- 
pauy va prov. order for the urban district, and that Messrs. 
Lacey, “lirehugh & Sillar be employed to prepare a preliminary 
schen with a full report as to the best method of lighting the dis- 
trict 0’ Hexham. 

Lecis.—A report has just been issued by the Lighting 
Comm ‘ee, giving a review of the work done during the year ended 
Mare) ‘Sth last. The Leeds Mercury says that the report points out 
that (|. period under review being the first complete year of the 
Corpo: iion’s ownership of the electric lighting undertaking, 
mater!:'s are not available for a tabulated comparison cf results with 
those « previous years, but it might be said that the business has 
under ne considerable expansion since its acquisition by the Cor- 
porati. The number of consumers and the lamps, &c., installed, 
expre»d in the equivalent of 8-c.p. lamps, were respectively as 
follow..—At March 25th, 1899, number of consumers, 980; at 
Mare!) 25th, 1900, 1,393; increase 413 (42°1 per cent.). Lamps 
install at March 25th, 1899, 78,380; at March 25th, 1900, 106,263 ; 
increa.: 27,883 (35°5 per cent.). The units sold were 2,005,840 ; the 
revenii from this source, after provision for discounts and bad 
debts, vis £34,156 1s. 11d., an average price of 4°09d. per unit. The 
averay consumption of current per lamp was 21 units, yielding a 


reve’ of 7s, 1°8d. per lamp. The capacity of the works had been 
increa--l during the year by the addition of a combined engine and 
altern:/or of 640 Kw. (1,000 1.4.P.) with necessary boilers, pipes, &c., 


brinvis the total capacity to 3,040 Kw. (5,300 I.H.p.); and two 
simila: sets remained on order at the close of the year. In addition 
to ordinary extensions of mains in various parts of the city, new 
trunk ‘sains had been laid to Hunslet, and others are in progress 
for C)apeltown, Roundhay Road, and other districts. “In view 
of the necessity for erecting extensions of the works on 
the sit: formerly occupied by Britannia Mills, the Committee 
took ito consideration the questiom of the system of supply of 
electrivity for lighting and motive power, and the manager of the 
department was instructed to make a tour in America to obtain 
informtion on the subject. A report was also obtained from Messrs. 
Hopkinson & Talbot, consulting engineers, and, in accordance with 
their »ivice, it had been decided that in future extensions of plant 
the tw» phase alternating system should be adopted. Plans were 
being prepared for the development of the Britannia Mills site on 
these liies. The capital expenditure during the year was £75,006 
lls. 7, and the total capital expenditure to March 25th, 1900, was 
£307,520 3s. 3d., including £217,420 paid to the Yorkshire House- 
to-Hov-e Electricity Company, Limited, as purchase money for the 
undertaking as at August 31st, 1398. The total receipts on revenue 
accout were £36,220 15s. 5d., and the working expenses were 
£9,929 10s. 10d. (119d. per unit sold), leaving a gross profit of 
£26,291 4s. 7d. -After deducting interest (£12,473 5s. 10d.) and 
sinkiig fund charges (£5,316 Os. 2d.) a net profit remained of £8,501 
18s. 71. The total surplus on March 25th, 1900, was:—On capital 
suspense account, £3,785 4s. 2d.; on revenue account, £8,501 18s. 
7d., giving a total of £12,287 2s. 9d. Of this amount, £4,000 has 
sine n applied in relief of rates. -The working expenses per unit 
sold 1 19d.) were the lowest recorded in the history of the under- 
taking for a complete year. 

Limerick,—With reference to the inquiry held on July 
llth Mr. P. C. Cowen, L.G.B. inspector, in reference to the 
application of the Corporation for a loan of £22,000 to carry out a 
schem of electric lighting in the borough, the L.G.B. for Ireland 
has iu! mated to the Corporation that the application is refused. 
Evide:.ce was given at the inquiry to the effect that it was desirable 
to estalilish a system of electric lighting for the borough, and that 
there \vas a special reason for action by the Corporation, as a Bill 
Was then before Parliament, the purpose of which was to enable a 
Privaic company to generate electricity by water-power derived 
from River Shannon, and supply it to the borough, thus creating 
Compe! ition with the lighting authority, the Corporation, who are 
the owners of the gasworks. The Bill in question, however, has been 
Tejected by Parliament, so that the danger of competition referred 


to has been removed. As no other strong evidence was led in favour 


of the application, and as the rates are already 11s. 1d. in the £, 
while the finances of the T.C. are in an unsatisfactory condition, the 
Board has come to the decision stated above. 


London.—The headquarters of the Honourable Artillery 
Company are being wired for electric light, and everything will be 
ready for the reception of the C.I.V. on Saturday. Some beautiful 
fittings have been designed for the spacious rooms in this well- 
known building, and the arms of the H.A.C. are being effectively 
worked inthem. The contract is being carried out by Messrs. 
Donuison, Berlyn, Sillem & Co. 

St. Grorge’s, Hanover SquarE.—The Vestry has made an 
agreement with the Westminster Electric Supply Corporation, 
Limited, for lighting the public thoroughfares of the parish with 
electricity. According to the 7'imes, the installation is to consist, in 
the first place, of 600 arc lamps for continuous current of 500 or 750 
watts as the Vestry may require, the posts to be of the same design 
as those already erected near Victoria Station. In places where are 
lamps are not required incandescent lamps of 60 or 120 watts are to 
be fitted to existing gas brackets where necessary. The number of 
these will be comparatively small. The work is to be begun imme- 
diately, and to be completed, so far as the 600 arc lamps are con- 
cerned, by June 30th, 1902. The total cost of lighting the 42 miles 
of public ways contained in the parish is estimated at about £17,000 
per annum, as compared with £11,000, the present cost of lighting 
with gas. For this additional expense the ratepayers will get from 
15 to 20 times the amount of light which they enjoy at present. 
The agreement is to remain in force for 31 years, or until the 
undertaking is purchased by the local authority, whichever shall 
first happen, but after 10 and again after 20 years the local 
authority is entitled to refer to an arbitrator the question whether 
the payment per lamp per annum fixed by the agreement should be 
varied in consequence of any substantial alteration‘in the cost of 
lighting. The company is not to lose by any award which the 
arbitrator may make, but, on the other hand, any increase of profit 
may be apportioned between the company and the local authority 
in such manner as the arbitrator may think fit to award. The 
annual cost of each lamp will be :—750 watts arc lamps, £32; 500 
watts ditto, £22; 120 watts incandescent lamp, £4; 60 watts ditto, 
£3 ; these rates to be subject to a cumulative rebate of 4 per cent. 
per annum for each year after the first full year during which any 
lamp has been used. 

WuitEcHaPEL.—The Electrical Committee of the District Board 
of Works has given notice of a great reduction in the price of cur- 
rent supplied to users of motors, during the hours before the 
lighting of the streets is commenced. 

MaRYLEBONE.—On Tuesday evening a special meeting of the mem- 
bers of the St. Marylebone Vestry was held, Mr. T. H. Brooke-Hitchings 
presiding, for the purpose of resuming the adjourned debate on the 
motion of Mr. E. White:—That the Vestry now confirm that part 
of the Minutes of Thursday, August 2nd, 1900, which related to the 
proposed purchase of the Marylebone undertaking of the Metro- 
politan Electric Supply Company, and which empowered the 
advisory Special E.L. Committee to conclude negotiations with the 
company for the transfer of its undertaking under the (West 
London and Marylebone) Electric Lighting Order as embodied in 
the provisional agreement dated June 25th, 1900. The price pro- 
posed to be paid by the Vestry for the undertaking was £916,000. 
The discussion was a lengthy one, occupying the attention of the 
Vestry for over three hours. Messrs. Dunn, Paxton, W. Sutherland, 
J. Anglim, and others, spoke strongly in favour of the delegation’s 
recommendation being adopted, while Sir Edwin Galsworthy, Mr. 
G. R. H. Stringer, Mr. M. Morris, and others, spoke in opposition, 
and urged that such an important matter should have been left to 
the new Borough Council to deal with. It was contended also that 
the price asked was far above what ought to be paid. The company 
required £500,000 for the goodwill, and in less than 40 years the 
Vestry would have the undertaking without having to pay anything 
for goodwill. On the question being put to the vote, the non- 
confirmation was carried by 31 to 26. The scheme proposed by the 
Special Committee therefore falls through. 

RoTHERHITHE.—The Vestry has refused to consent to the County 
of London and Brush Provincial Electric Lighting Company, Limited, 
applying for a prov. order for the supply of electricity in the 
parish. 

Last Friday’s London Gazette contains the following notice :— 


North Metropolitan Electric Power Supply. 
68 and 64 Vict.—Session 1900. 


Notice is hereby given that, subject to and in accordance with the provisions 
of the North Metropolitan Electric Power Supply Act, 1900, the necessary 
arrangements are being made for the supply of electricity (a) to the authority 
for lighting streets, bridges, or public places; (b) to all local authorities, persons, 
or companies being authorised undertakers under statutory powers within the 
districts of the Poor Law Unions of Hendon, Barnet, Edmonton, Ware, Hert- 
ford, Welwyn, St. Albans, and Chingford. 

Dated this 16th day of October, 1900. 

By order, 


Geo. J. SOMERVILLE, Séoretary, Surrey House, 
Victoria Embankment, London, W.C. 


Malton.—At a special meeting of the Norton (Malton) 
U.D.C. last: week to consider the terms of the agreement with the 
Northern Counties Electric Supply Association, who desired the 
Council’s consent to their application to the B. of T. for a prov. 
order to supply electricity within the district, the Council approved 
of the signing of an agreement by which the association undertakes 
to light the district with electricity at a price 30 per cent. less than 
is paid for gas; to establish works in the district within two years 
of obtaining an order; not to charge more than 7d. per unit to 
private consumers; and to sell the works to the Council, if desired, 
at the end of 12 years. 
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Stroud,—At a special meeting of the U.D.C. last week it 
was decided to oppose the granting of a prov. order to any private 
company for the supply of electric light within the Council’s area, 
on the ground that the Council contemplated doing the work itself. 


Torquay.—The electricity accounts show that for the 
year ended last March the electricity works cost £2,425, and yielded 
a revenue of £3,277, or a profit of £852. Interest and redemption 











of Sofia by La Société Electricité et Hydraulique, of Charlerdi, 
Belgium. ‘The lines are to be opened for traffic at an early date. 


Cradley, Netherton.—Our local correspondent writes: 
—“ After a fortnight’s suspension of traffic on this new electri¢ line 
the service was reopened on Friday, much to the convenience 
the public. The weak part—that of brake power—has been 
remedied satisfactorily by_more powerful brakes being used.” 
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Melksham.—For £30 the D.C. has granted a 21 years on the debt came to £1,188. Allowing for everything there was for Fall 
license to a company to supply electricity. a in ad haps a. of working a deficit of only £336, a result Town ¢ 
‘ is hi ifying. weg 
Newport (Mon.).—The T.C. has decided to apply to the eiedies i, Fie casacae ae ; reap 
L.G.B. for sanction to borrow £30,000, repayable within 25 years, : ax eee | notice trom the mile pe 
for electric lighting purposes; £10,000 of the sum has already been © Windsor Electrical Installation Company, Limited, that as th a the 
nc 3 cannot see their way to accept the clauses insisted on by the U.DC, cat 
A : they have decided to abandon the application f isi , Bese 
North Metropolitan Area—The Finchley D.C. has gor the lighting <eUlewer Wikat rou 
ithd: from the association of local authorities. A ° : eee spol 
va te 4 Saale Sita teak helio \BEe Wishech.—The Corporation give notice in the London purchas 
Paisley.—A report, made up by the burg Overs Gazette of their intention to apply for a provisional order. was con 
Balderston Whyte, to which we briefly alluded last week, has just : nN ‘ : : 
been submitted to the Paisley Town Council, and will form the Worcester.—The City Council has approved a proposal Hiul 
subject of a special meeting to be held soon. Mr. Whyte points to build an additional electricity generating station, mainly because the (o 
out that the original estimates have been exceeded to a most extra- of the prospective demands of electric tramways which the Council referee 
ordinary extent. He says, however, that it is hardly within his has undertaken to supply. The Council has decided that it is thai the 
province to say whether this expenditure has been excessive or not. inexpedient to extend the Powick station, where the water-power yl: 
He could see from the accounts paid that a very large part of the of the Tame has been employed partially to meet the demands of seven 
extra expenditure could not have been foreseen or avoided. Three- the city, and will acquire a site in the city near the Severn at a cost car rile 
fourths of the amounts paid by certificate were not, he found, con- of £4,450 for the purposes of a new station. It was estimated that 2.157 tr 
firmed in any way by the minutes. The following are the chief a city station would cost £33,000, and an extension of the Powick and teal 
items of expenditure :— ; station, £47,000. fitters ¢ 
The 12 months’ leave of absence granted by the Worcester report V 
se | City Council to Mr. Sutherland, electrical engineer, on account , 
Ae — yen | Cost to date. of ill health, having expired, it was medically reported that he was hid 
; Sant able to return to business, but that an extension of leave would be Bou she 
a genet ~ = | a ae beneficial. The Council, therefore, decided to extend the leave of mi ter 
Buildings... +» ++ | £5,500 | £1166817 1 | £20,656: absence for two months, Mr. E. E. Hoadley remaining in office as Stourpo 
Machinery and plant i Ae — oe 7 : | pinta By Mg acting engineer with Mr. Sutherland as consulting engineer. from Ki 
> , eae € oe ig y } - aa . . . . ¢ 
Transformers and sub-stations .. £1,100 £2,548 8 0 | £9,416 17 114 Worksop.—The U.D.C. is making application to the Mi : 
Public Works Loan Commissioners for sanction to borrow £15,575 asi - 
Arc lamps, pillars, &., also show an excess over original estimates. (repayable in 25 years) for electric lighting works. a tb 
The report states that on December 24th, 1896, the estimated cost Bexlle 
of the works was £33,750 for 10,000 lights, or £65 10s. per Kw. ie or 
Taking the capital expended at £95,000, and capacity at 1,100 kw., aaa ee Co 
the cost of the works comes out about £86 per kw. But pacer Kidsierr 
in mains still to be made to utilise reserve current will probably ELECTRI TRACTI ea 
make the cost about £90 to £95 per kw. Altogether up to date, an ; Cc CTION NOTES. he : gh 
excess of £14,000 has been expended over the borrowing powers. — i a 
. ® ‘ ry * 2 . . i S 
Pateley Bridge.—A public meeting was held at Pateley ee 7 he Corporation has decided to appoint Corona 
Bridge on Friday evening to consider the advisability of supplying eiieie ee by ere e ec mapthantael w management of tramway ie Be 
the town with electric light. Mr. Harrison, of Ripon, explained at ; BORO VOtsG: Onn Auee: se 
some length a scheme for lighting the town. He stated that he had Brighton.—The T.C. at the last meeting had under Mn Step 
examined the water-power at the Pateley Milis, and found that consideration a report from the Tramways Committee upon the th Con 
after working hours 35 H.P. was running continually to waste, and tenders received for the supply and delivery of 2,000 tons of steel not cons 
this might be utilised. The probable initial cost would be under girder tramrails, including curve rails, 78 tons of steel fishplates, by the C 
£2,000. The meeting passed a resolution in favour of electric and 90 tons of steel joists, and 25 electric motor cars (in three As io th 
lighting. sections). The Committee recommended that the tender of Messrs. construc 
Pontefract.—The question of electric lighting has for ie en bye = ~ for rege fishplates, and steel joists a 
some time been before the various authorities of the Pontefract district, Bi vin ‘ gooey 397 be accepted, and that the tender obam ining 
and, according to the Leeds Mercury, a scheme has now been placed citus Westinghouse Company to supply and deliver 25 electric whole of 
ou foot by which one power station would supply energy for electric motor car bodies, 25 electric motor car trucks, and 25 electric motor and ulti 
lighting, tramways, and power for industrial concerns for Ponte- car electrical equipments, in accordance with the terms of the menilati 
fract, Featherstone, Castleford, and Knottingley. The company (a Kc earn prepared by the Sta penta (except that each car shall’ be To 
London syndicate) propose, if the various authorities will agree, to consirarted to carry 50 passengers instead of 57), at the price of ancien 
run tramways through the places named at 1d. per mile, with 4d. — a complete car, total £15,487 10s., be accepted, and eleci ricit 
per mile workmen’s cars. Electric light they propose to supply at parr *% yo’ gf ayo i Trust gorge és pari - prea: 1. From 
5d. per unit for private lighting, 4d. per unit for public, and 4d. for ; y for the que pertormance 0: e contract by the Britis the Marke 
‘ees cleans Meets : a Westinghouse Company. An amendment was proposed, that the connectin 
the first hour and 1d per unit for each succeeding hour for power tender of the Wastfaliied: ‘Geaideests £ Boch W, stphali . he 
purposes. The syndicate, through their local engineers, Messrs. for £16,975 “ —- nest " it b Hvkaganies =a res um, i alia, with the 1 
Richardson & Le Maitre, will shortly issue a circular to the autho- for the C se pera. shape. a Pig ae e at nerd res 3. A con 
rities concerned, and with this end in view, their representatives OF SHS COMMIS 5 FOCOMMONGATON Was that Sh0. aie ee 4: A Con 
ERMA surveying the difstelet tender were accepted, would be made in Germany. It was urged Park. 
: wigs 5 J i 4 ius > q 5, \ sim 
The Pontefract D.C., on Saturday last, favourably considered a that = would agree A re to a Patty * - of the yoo 6, A sho 
similar scheme to include Fryston, Glass Houghton, Brotherton, and ae oe ee Was COO er ae a lim 
Ferrybridge, in a combined district, to be supplied from one station : ea cae — _— rrpased ee = ba, their bends: 
with electrical energy for lighting purposes and tramways. The ee Se. Seen See eee ckow, Vaughan 0. were ‘Ts. The 
Council adjourned the discussion a month, asking the engineers, ay, rig ag supply sora — mone it be on ere montis eRe 
Messrs. Richardson & Le Maitre, to attend and explain the details - ee ee en ee eee e Committee 5 amas T 
< soe alien mendation was adopted, with only one dissentient. In moving the 0 
eo ; , acceptance of the British Westinghouse Company’s tender for the Limited, 
Portmadoc,—The D.C. has decided to support a private —_ tramcars, Alderman Sendall stated that when the Committee were (ce) To 
syndicate in an application for a light railway order fora line’from at Liverpool they saw the 50-passenger car running, and the general the horo 
Portmadoc to Beddgelert and in applying for an electric light prov. manager there expressed his opinion that it was the best car yet the T 
order for the district. produced. The proposal was carried unanimously. Tr their 
. . . ramway 
Rosario.—The Review of the River Plate says that the Bristol.—The new central power house of the Bristol mittee, ] 
River Plate Electric Light and Traction Company has prepared the Tramway Company. is now nearly complete, and the fine depdt at ine that 
plans and estimates for putting its installation in Rosario in order, Brislington is being rapidly pushed forward. This depot covers five that the 
in accordance with the decision of the Arbitration Court. The work acres of ground, and includes a huge running shed to house $4 obtained 
will cost £95,000. The actual system of alternating current isto be — 30-feet cars at once, another fine shed of equal size for painting and readiness 
changed to continuous current. All the mains in the central streets manufacturing cars, and an electrical fitting shop, where each car will committe 
will be underground. be overhauled once a month and its fittings tested. ae | of answe 
. : . traction is much more destructive to the wheels than horse traction, 39 towns 
Royton.—The D.C. has unanimously passed resolutions 
: ‘ , WE é a and renewals have to be frequently made. The workshops are 0 owned tl 
‘ll pninicte HE aida prartraaeed oct Pree ea be filled with all the necessary machine tools, electrically driven by nition eve 
all purposes within the district, and for & ‘ main. a number of small motors, served with current from the general to compa 
tenance of new tramways in the district. The Council has appointed power house two miles away senouaal 
Mr. R. P. Wilson, of Westminster, as its engineer. Notice sof . s fee i th ese 5 
motion was also given for the formation of a tramway committee. Bulgaria.—The finishing touches are being put to te nani 
system of electric tramways which has been constructed in the city ah aa 
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: by Parliament, so that the danger of competition referred 
‘en removed. As no other strong evidence was led in favour 
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of obtaining an order; not to charge more than 7d. per unit to 
private consumers; and to sell the works to the Council, if desired, 
at the end of 12 years. 
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Falkirk.—In regard to the proposed electric tramways 
for Falkirk, Dean of Guild Miller explained at the meeting of the 
Town Council on Monday evening that the heads of the agreement 
between the Commissioners and the company who proposed to run 
the tramways were as follows:—That the company pay £100 per 
mile per annum for maintenance and upkeep for five years, and that 
end of five years the sum be increased to £120 per mile 


at the 
annually. The» company have also undertaken to causeway the 
roudway between the rails and 18 inches on either side to the satis- 
fact.on of the Commissioners, and the latter have the option of 
purchasing the undertaking at 25, 30, or 37 years. The agreement 
was considered very satisfactory by the Council. 

liull—At the last meeting of the Works Committee of 
the (orporation the electrical engineer presented a report with 
referenee to recent breakdowns on the electric tramways. He said 
thai the breakdowns were not in excess of those occurring at other 
places, When the quick service in Hull was considered. They had 
seven miles of track in use, and there were something like 15,100 
car ‘niles run each week. Each fixture on the overhead wire had 


9,157 trolleys running over it every week, and therefore the wear 
anc tear must be enormous. He suggested the employment of extra 
fitt.s and labourers to keep the plant in good condition. The 
report was adopted. 


j:idderminster.—The Earl of Jersey and Colonel 
Bou shey held a Light Railway inquiry on 17th inst. at Kidder- 
min-ter, relative to the application of the Kidderminster and 


Sto. rport Electric Tramway Company for powers to construct a line 
fro: Kidderminster to Bewdley, with a branch to Franche. Mr. 
M appeared for the promoters, and in opening the case said they 
wer already largely interested in the distriet, and weze rendering 
pul ic service toit. The railway they now proposed to construct 
wor d be 4 miles 3 furlongs long, running from Kidderminster to 
Bewley, and Kidderminster to Franche. The motive power would 


be -lectric, as on the line to Stourport. The company came before 
the ‘‘ommissioners first of all with the assent of the Corporation of 


Kicierminster,; who stipulated that though the line was carried 
throigh the Bull Ring it should not be used for ordinary passenger 
trallic, but only to take empty cars backwards and forwards for use 


ou tie line. The promoters also had the support of the Bewdley 
Corporation, The Kidderminster Rural District Council favoured 
the proposed construction, but signified they did not give their 
approval toany detail. The Worcestershire County Council opposed 
on ccrtain points. Mr. W. R. P. Hederstedt, C.E. (representing 
Mr. Stephen Sellon, C.E.), gave evidence as to the plans put before 
the Commissioners. Considering the gauge of the railway, he did 
not consider the road too narrow for the line. The spot proposed 
by the County Council for the terminus was not a convenient one. 
As io the passage over Bewdley Bridge, the company proposed to 
cousiract a double line. 


i ingston-upon-Thames.—The Corporation devoted the 
whole of Tuesday evening to the discussion of tramway proposals, 
and ultimately adopted, by 25 votes to 5, the following recom- 
mendations of the Tramways Committee :— 

To promote a Bill in Parliament for the construction, working, 
aud leasing of the following lines of tramways, to be worked by 
electricity :— 

1. rom the borough boundary at Surbiton, along Portsmouth Road, skirting 
the \larket Place, and along London Road to Kingston Hill, and a short branch 
conneeting with Coombe. 

2. A connection with No. 1, proceeding over Kingston Bridge to a junction 
with the United Tramways’ proposed system at Hampton Wick. 


3. A connection with No. 1 along Richmond Road to Ham boundary. 
4. \ connection with No. 1 at Norbiton, along Park Road to near Richmon 4. 


5. \ similar connection towards the Malden boundary. 

(6. \ short line along the Fairfield Recreation Ground. 

7. A line from near the Market Place to the Surbiton boundary (in connection 
with the Surbiton District Council’s suggested scheme to reach Surbiton rail- 
way station). 

7s. The aforesaid connection with Surbiton railway station in the Surbiton 


‘To oppose a Bill promoted by the London United Tramways, 


Limited, for a system of tramways in the borough. 
To charge the expenses of the promotion and opposition to 
the horough fund and borough rate. 


e Town Council having been extensively criticised on account 
of their uncompromising refusal to negotiate with the United 
Tramways Company, Councillor Lyne, the chairman of the com- 
mittee, produced correspondence from Mr. Clifton Robinson, show- 
ing that that gentleman himself recognised on a previous occasion 
that the proper time to negotiate was after the Corporation had 
oltained tramway powers, but Mr. Robinson now expressed his 
readiness to discuss the company’s own scheme verbally with the 
committee. The committee also supplied a lengthy tabulated list 
of answers concerning municipal tramways from the town clerks of 
39 towns, showing that in 36 cases the respective Corporations either 
owned the systems, or were about to do so. In 24 cases the Corpo- 
nitions worked their tramways, and in 13 instances had leased them 
to companies. Details were also supplied as to the mileage, cost, 
expenses, and profits. Mr. J. Edward Waller, M.Inst.C.E (of 
Messrs. Kincaid, Waller & Manville), having been consulted with 
rezird to the Corporation’s scheme, reported on both the question 
of nership and the routes suggested. In view, he wrote, of the 
number of proposals for tramway systems affecting Kingston, it 
Would not be politic to look on the Council’s scheme as an isolated 
local line, for without doubt tramways would be laid down in 
adjoining districts. It was undesirable, however, for the Corpora- 
tion to enter into negotiations with any promoters of tramway 
Schemes, for there was no reason to anticipate that any particular 


scheme would be successful. If Kingston consented to a compre- 
hensive scheme affecting Kingston, and the application failed, either 
the town would be} left without tramways, or else the company 
would construct only the local portion of the scheme. Mr. Waller 
concluded thus :— 

Kingston is the key to the whole position, and as such, is of essential value in 
connection with any adjoining system, . . . . If you retain this key, you 
will be able to make much better terms than you could possibly expect were 

‘on now to enter into negotiations with the one company who for the moment 
is in the field. I do not recommend a policy of isolation. but it is of the utmost 
importance that the Corporation should be the owners of the system in the 
borough, and be in a position to enter into agreements in respect to running 
power over their lines with any companies that have, or may obtain, powers in 
adjoining districts. The Corporation should obtain powers to work the tram- 
ways themselves, but it is premature to consider how far such powers would 
ultimately be exercised. 


Liverpool.—On Sunday last the new electric tram route 
between the Pier Head and West Derby village, Liverpool, was 
opened for traffic. The opening of this route cleared away the last 
of the old horse cars from the streets of Liverpool. The length of 
the West Derby route is a little over 44 miles, with an alternative 
route in the city of about 4# miles. The full through fare is 2d. in 
or out, and there are 1d. stages for about half the distance from 
either terminus and intermediate 1d. stages. Of Liverpool’s 
municipal debt £1,000,000 is now on account of electric lighting 
and £1,400,000 on account of electric tramways. . 


The Health Committee of the Corporation of Liverpool have 
approved of a report by Mr. J. A. Brodie, city engineer, proposing 
to give a number of the principal gangers in each of the tramway 
gangs two week’s holiday with full pay as a reward for the manner 
in which they have done their duty during the great pressure con- 
sequent on the hurried completion of the electric tramway 
system. 


There was half-an-hour’s block in the electric car service 
near Pierhead terminus on 16th inst. through the fall of the down 
wire. 


Llandudno.—The Town Council last week resolved to 
appoint a committee to consider the question of the advisability of 
constructing an electric tramway round the Great Orme’s Head. 


Newport (Mon.).—The Lighting and Traffic Com- 
mittee have decided to recommend the Council to work the cars on 
the new electric tramway now in course of construction on Corpora- 
tion Road directly under the control of the Corporation, and not to 
lease the line to a company. The existing lines are at present leased 
out, but the lease expires shortly. 


Oldham.—Last week Mr. A. P. Trotter conducted a 
Board of Trade inquiry into the application of the Corporation to 
borrow £280,000 for tramway purposes and electrical equipment. 
The town clerk explained that the Corporation were under an 
obligation to complete a small length in Middleton Road on or 
before December 15th next, and this was brought about because the 
British Electric Traction Company tried several times to come into 
the borough. £71,000 was required forpurchasing and laying down 
the lines only, and not for equipment. : 


Paisley.—The T.C. met this week to consider the 
various offers in connection with the new electric tramways for the 
burgh and district. The town clerk stated that si ice last meeting 
he had received a letter from Messrs. Atherton, of Liverpool, stating 
they were prepared to take £7,000 of Corporation stock, yielding 
3} per cent., this amount to be lodged with the Corporation as 
security for Messrs. Atherton’s carrying out of the work for which 
they had offered. Ex-Provost Clark said he was astonished at the 
liberality of their offer, but pointed out that Messrs. Atherton would 
only be liable to the extent of their rolling stock. Bailie Bell, 
seconded by Mr. Kent, moved that steps should be taken to meet 
with various offerers for leasing, and to confer with outside 
authorities. Further consideration, however, of the matter was 
adjourned till 29th inst. 


Salford.—The Tramways Committee has reported to 
the Council regarding the arrangements which has been made with 
the Manchester Corporation with reference to the working of the 
present Salford trams to their termini within the city. The general 
particulars of the agreement are published in the Manchester Courier 
for October 18th. Among other things it is agreed that the Man- 
chester Corporation shall provide and maintain at their own expeuse 
the permanent way and the electrical equipment thereof, and 
supply the necessary electrical energy for working the tramways ; 
the Salford Corporation to pay to the Manchester Corporation the 
charge for electrical energy supplied for the working of the Salford 
cars, such charge to be the same as that made by the Manchester 
Electricity Committee to the Manchester Tramways Committee, 
provided always that such charge shall not exceed that made by 
the Salford Electricity Committee to the Salford Tramways Com- 
mittee. The Salford Corporation are to provide and maintain at 
their own expense the permanent way and the electrical equipment 
thereof, and to supply the necessary electrical energy for working 
the tramways. The Manchester Corporation were to pay to the 
Salford Corporation the charge for electrical energy supplied for 
the working of the Manchester cars, such charge to be the same as 
that made by the Salford Electricity Committee to the Salford 
Tramways-Committee, provided always that such charge should no 
exceed that made by the Manchester Electricity Committee to the 
Manchester Tramways Committee. 
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Taunton.—aAt a special meeting of the T.C. on Monday 
morning the Streets and Highways and Electric Lighting Joint 
Committees reported that they had received a communication from 
the British Electric Traction Company, intimating that that com- 
pany had arranged to take over from the local company the 
Taunton Tramways Order, 1900, and to at once start the work of 
laying the tramways if the Council would consent to the company 
(1) abandoning the proposed tramway in St. James’s Street and sub- 
stituting a line in Gray’s. Road. and along Blake Street as an 
approach to the company’s proposed depét; (2) substituting tar 
macadam for wood blocks between the rails. The Committees 
considered the proposed variations in consultation with the com- 
pany’s engineer, and they recommended the Council to consent to 
the company’s first request. As to the second request, they recom- 
mended the -Council to require a single line of setts (duly 
toothed) to be laid on either side of the rails, and the space between 
the metals to be-made up with macadam except opposite and for 
a sufficient distance on either side of the hospital, where wood 
blocks should be used. The Committee’s recommendations provoked 
a long and animated discussion, but they were in the end agreed . 
to by a majority of 17 to 3. The Electric Lighting Committee then 
reported as follows :— 

The British Electric Traction Company having applied to the Council to 
supply electric power for the company’s proposed trams in the borough, your 
Committee have ascertained thatthe company would be prepared to agree to 
the following terms :—Terms of supply of electrical energy: For any quantity 
up to 60,000 units per annum, 2d. per unit. For any excess quantity up to 
120,000 units per annum, 14d. per unit. For any excess quantity from this 
figure up to 180,000 units per annum, 1}d. perunit. Guarantee by the company 
to take or pay for 60,000 units per annum, also that if the company cease to work 
within seven years they will pay one half of the cost of laying down plant. 
Your Committee present the following estimate of the cost of the plant which 
the Council would have to lay down for the purpose of supplying current to the 
company :— 





75 kw. direct current generator. . ee oo se «.- £600 
75 Kw. ditto engine and generator oo we os .t0 aye 
Alterations and additions to Willans engine es 200 
88 nw. motoralternator ., i ae oa 870 
Switchboard and cables .. ve 2s ee ve 800 
Foundations and trenchings .. oe . ee ¥ yi) 
Steam and exhaust piping éa oe ve Se ai 175 
Contingencies e oe ee os ee as t" 150 
Enginegrs’ fees, &. on is at on we “y 150 

Total is nA .. £3,220 





Your Committee recommend the Council to enter into the before-mentioned 
arrangement with the British Traction Company, and to authorise your Com- 
mittee—on the due execution of an agreement embodying the said terms—to 
obtain tenders for ani proceed with the laying down of the said plant. Your 
Committee recommend the Council to apply to the Local.Government Board 
to sanction the raising by the Corporation of a loan of £8,220 to be expended on 
plant according to the above estimate, 


This report was unanimously adopted. 

Wigan.—The construction of the electrical tramways 
system is being pushed on rapidly. The Committee responsible for 
the work have decided to ask permission to extend the line into the 
Standish and Aspull districts. 








TELEGRAPH AND TELEPHONE NOTES. 


Cardiff Telephones.—The Parliamentary Committee 
received a letter from the General Post Office stating that, the 
Council having decided not to establish a municipal telephone 
exchange, the department had decided to take immediate steps to 
popularise the Post Office telephone in the town. 


“Free Trade” and Telegraphy.—In an interesting 
contribution by Lady Dorothy Nevill to the Anglo-Saxon Review, 
headed “Some Letters and Recollections,” a letter from Cobden is 
given. This letter, written more than 40 years ago, may help us to 
an understanding of how the pewly-gained advantages of submarine 
telegraphy were appreciated at thattime. What, in those days, was 
a marvel to be admired, would now appear to have dwindled to a 
commonplace. The following is an extract from the letter referred 

Dunford, Augtist 6th, 1858, + 


Dear Lady Dorothy, 

» » » » What a glorious piece of news we have in the completion of the Atlantic 
cable! A message may now be sent to America in less than no time, beating 
the sun by several hours. When the old Greeks invented Phoebus at the risk 
of their mythology, they never dreamed of anything half so grand as this. ... 

I remain, very tae * a st 8, 


Municipal Telephony.—The Association of Municipal 
Corporations had this matter before them at their meeting held in 
London on Tuesday. The Mayor of Huddersfield moved that the 
report adopted at a conference of corporations interested in the tele- 
phone question be received and entered on the minutes. It was 
stated in the report (says the Zimes) that Sir J. Woodhouse, 
M.P., and Mr. Southern, of Manchester, had had an _ inter- 
view with Mr. Hanbury, who had informed them that 
the proposal for a postponement of interest and sinking 
fund charges for a period of three years was a very impor- 
tant one and would receive fair consideration at his hands; that if 
the Government acquired the municipal plant at the termination of 
the license they would acquire it at a price, and the money paid 
would furnish the means for paying off the capital borrowed. Mr. 
Hanbury said he was under the impression that the Treasury minute 
already provided for this, but that, if it did not, there was no reason, 
as far as he could see, why it should not. The right hon. gentleman 
added that he could hold out no prospect at present of the with- 


drawal or modification of the royalty of 10-per cent. on the gross 
receipts. The conference therefore recommended municipalities 
contemplating the establishment of a system of municipal tele. 
phones to apply for licenses to expire in 1911, unless there were 
special or local circumstances rendering a longer license’ desirable, 
Mr. L. C. Evans (town clerk of Salford) seconded the motion, 
which, after a short discussion, was agreed to. 


Rome-Paris Telephone.—The Morning Post Rome 
correspondent says that during the whole of last summer the work 
was actively pushed forward for the completion of the telephone 
line between Paris and Rome. On the Italian Alps alone the sup- 
pe for the line cost £30,000. At present the wires are being laid 

tween Turin, Novi, and Genoa. It is expected that the line will 
be in working order by next summer, _ 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED, REPAIRE 
SoutH AMERICAN :— 
A oe es -- March 1,1900 .. A A 
Cearéi-Maranham .. “a ae «. Feb, 20,1900 .. ne 
Paramaribo-Cayenne ox +. Oct. 6, 1900 ve ae 


West Inpizs:— 
Mole St. Nicholas-Cape Haitien.. pre -- March 6, 1900 .. es 


AFRICAN :— 
St. Louis (Senegal)-Bathurst .. 
Zanzibar-Mombassa *e PY 
Latakia-Cyprus ae ee oe 
St. Jacques-Thuanan Hué .. ve ‘eo 
LANDLINES :— 
CHINESE :— 
Tientsin-Pekin 46 os as es .. June12,1900 .. és 
Pekin-Kalgan .. ee oe ss e .. June 14,1900 .. ee 
Kalgan-Maimatchin ie <e ee +. June 80,1900 ... ¥ 
Tientsin, via Shanghai .. Py .- June 16, 1900 
Tientsin-Niuchwang os «. June 18, 1900 


Sourn AMERICAN :— 
Communications with all offices of Columbia 
beyond Buenaventura .. ee ee -» January 22, 1900. . 
Ecuador landlines .. ee oe os ee » . 
Landlines south of Serena 3: .. July 80, 1900 
Communication “via Hanekine” interrupted 
on Persian territory .. oe ee +» Feb. 24,1900 .. . .. 
Moulmein-Bangkok oo +» Oct. 15,1900 .. Oct. 17, 1900, 
Majunga-Tananarive - AP as -. Oct..20,1900 .. Oct, 21, 1900, 
All lines connecting Cochin China with 


.- Aug. 25,1900 .. 
rc .. Sept. 29,1900 .. 
os -» June 20, 1899 .. 
+» Oct. 28,1900 .. 


Thuanan . £3 Rd os x .« Oct, 28,1900 .. zx 
Communications between Saigon and North 
Anvam and Tonkin 3 oe ae +» Oct, 28, 1900 











CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ayr.—November ist. The Council is inviting designs, 
specifications, and tenders for electric tramway cars, with trucks 
and complete electrical equipments. Specifications from Mr. John 
Young, Corporation engineer, Town Buildings, Ayr, on deposit of £1. 


Balearic Islands (Spain),—October 30th. The 
municipal authorities of Palma (Balearic Islands), are inviting 
tenders until the 30th inst., for the electric lighting of the public 
streets of the town, by means of 60 arc lamps. Particulars may be 
obtained from, and tenders are to be sent to, El Secretario del 


. Ayuntamento de Palma (Balearic Islands). 
Belfast.—November 23rd. - Tenders are invited for steam: 


pipes, pumps, condensing plant, boilers, mechanical stokers,. super- 
heaters, coal and ash conveying plant, and switchboard extensions 
for the Corporation electricity works. See ‘Official Notices” 


’ October 12th. 


Cuba,—October 26th. The municipality of Cienfuegos 
is inviting tenders for a service of public electric lighting for the 
town. All inquiries and tenders to be sent to the Secretary’s Office 
in Cienfuegos, Cuba. 

Glasgow.—The Glasgow International Exhibition (1901) 
Executive Council invites tenders for the erection of the wiring for 
are and incandescent lighting, and electric motors. The main 
cables, arc lamp cables, arc lamps, incandescent lamps, &c., will be 
supplied to the contractor, who must take delivery thereof and 
erect same. Particulars on application to Mr. Thomas Young, the 
engineer, 4, West. Regent Street, Glasgow. 

Grantown-on-Spey.—November 6th. The Commis- 
sioners invite tenders from electric light companies to supply 
electric light for public and private consumption within the burgh, 
stating highest price charged consumer, and terms for future 
purchase by burgh.—-W. Forsyth, Town Clerk. : 

Ilford.—November 12th. The U.D.C. invite tenders 
for free wiring. See “Official Notices” to-day. 

Lincoln,—November 15th. The Corporation wants 
tenders for a dryback marine-type boiler; a high speed- engine 
coupled to a C.C. dynamo; pumip and motor and accessories. 


London.—November 10th. The Streets Committee of 
the Corporation wants to hire a mechanically driven dust cart. See 
“Official Notices” October 5th. 

(Continued on page 673.) 
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THE ELECTRICITY WORKS OF CHEVRES 
(GENEVA). 


(Continued from page 591.) 

Sels 6 to 15.—These 10 similar sets (fig. 4) are principally 
distinguished from the first five sets by the method in which 
the water is brought to the turbines. Whilst the fall acts 
on the turbines externally in the first five sets, it acts 
internally on them in the new arrangement, giving them a 
ce) trifugal motion ; this reversal of the part played by the 
fal! permits of obtaining a considerably higher number of 
re: lutions. 

lach group of new turbines consists, as in the case 
of the older ones, of two superimposed turbines, each 
having two rows of motor blades and two rows of 


le blades. The rows of guide blades, or distributors, 


a fixed on bearing rings held in concrete. The two 








three pieces, connected together by strong couplings. It 
runs in four bearings, the lowest, or step bearing, fixed in 
the masonry, two intermediate bearings, and one top bearing. 
The two rows of blades of the motor wheels are bolted on 
to an annular boss, which allows the counter-pressure 
developed underneath to completely balance the weight 
of the turbine. It has been possible, by this means, 
to concentrate the weight of the armature of the alternator 
on a ring bearing, without having recourse to any artificial 
balancing. This arrangement, which presents important 
advantages over the.oil-pressure bearings of sets 1 to 5, has, 
up till now, been very satisfactory. 

The regulation of the turbines is effected by means of 
sliding rings with a vertical movement, placed outside the 
motor wheels. A regulating mechanism placed centrally 
around the ring-bearing connects the rings with the auto- 
matic oil-pressure regulator. “Each turbine can be isolated 
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Drown Two-pnHase ALTERNATORS, OF 1,200 H.p. EACH. (Nos. 6 To 11). 


motor wheels run with suction head. At the time of 
highest fall of 8°5 metres (winter season) the lower turbine 
alone runs ; on the other hand, when the fall is reduced to 
I" metres (summer season) the two turbines run together. 
live of the new sets, Nos. 6, 11, 12, 13, 14, are specially 
arranged for the large head, and designed as “ winter 
turbines.” On the other hand, the five other sets, Nos. 7, 
‘9, 10, 15, are specially built as “ summer turbines,” and 
arranged in the dispositions given to their turbines for running 
With a small head during the summer season. They develop 
under these conditions 850 to 1,200 H.P. at 120 revolutions 
Pr minute. The volume of the fall varies, according to the 
S-isons, between 11,000 and 21,500 litres per second. 

Owing to its great length, the shaft of the turbine is in 


and regulated alone by the regulator, as well as both together. 
It is possible, by this means, at the time of the large head, 
to start and regulate the lower turbine alone. Each set has 
an oil pump with air cushion and strainer, in which the oil 
returning from the regulator is cleansed of its impurities. 

A third simple conical turbine, in a closed water chamber, 
acts with the two first ones as exciter to the sets as a whole. 
The exciter turbines run under the same variable head of 
13 to 8°5 metres ; they take, according to the season, 4,000 
to 1,760 litres per second, developing a guaranteed horse- 
power of 150 H.P., and running at about 150 revolutions per 
minute. 

Strainers.—The top. supports for these consist of two 
girders fixed on the piers of the works facing the head- 

F 
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race, and having sufficient space between them for taking 
a gate when repairs or inspection are necessary. 

The strainers rest on the foundation at the bottom of 
the head-race. Those of the first installation consist of 
bars 0°120 metre wide by 0°012 metre thick, by 9 metres 
long, held together by cross-pieces. 

As the newer Escher-Wyss turbines do not admit bodies 
of any considerable size, it was found necessary for these 
to reduce the distance of the bars to 0°039 metre from 
centre to centre. The strainers consist of groups 0°9375 
metre in width, strengthened by small channel irons and 
carried by a metal framework. A footway, mounted 
directly on the strainers, permits of their being cleaned, 
and two vertical triangular screens complete this work. 
One is situated at the up-river end of the building in the 
centre of the last pier, the other closes the passage hetween 
the two types of strainers. 

Admission Gates.—These are of the “ sector” type, that 
is, they are formed of part of a cylinder turning on its 
axis. The radii act as framework, and the are as the 
wall of the gate. The lower part, where the gate is lowered, 





THE GENERATORS. 


The generators, to the number of 15, were supplied ag 
follows :— 

(a) Nos. 1 to 5 by the Compagnie de I’ Industrie Electrique 
Geneva, in 1895-1896. 

(b) Nos. 6 to 11, by Messrs. Brown, Boveri & Co., of 
Baden, in 1898 to 1899. 

(c) Nos. 12 to 15, by the Compagnie de 1I’Indusirie 
Electrique, in 1899. 

The first 14 machines are two-phase alternators; the 
fifteenth is for continuous current. 

Machines 1 to 5.—These alternators, each of an output of 
1,200 H.P., are direct coupled to the shaft of the turbines 
which drive them. The town engineers having called for q 
type of alternator of great strength, with moderate s:lf- 
induction and high voltage, capable of being short-circuited 
without damage and of running easily in parallel, the 
Compagnie de |’ Industrie Electrique proposed the use cf a 
unipolar inductor alternator of the “'Thury” type, with 
armature and magnet stationary and with vertical shaft, A 


bi 





ee Oe 





TuHury Two-PHASE INDUCTOR ALTERNATORS, OF 1,200 H.P. EACH. (Nos. 1 to 5.) 


rests exactly on the threshold of cast-iron fixed in the’ 
inverted circle of the head-race. The free movement of the 
grate is assured by a clearance of 0°006 metre on each side. 
When the gate is closed, however, its extremities rest against 
the sides of two angle irons bedded in the side walls, and a 
piece of packing, shaped like a hollow sheave, closes exactly 
the space between the top part of the gate and the facing 
wall by a special arrangement, so that the packing is as tight 
as could be desired. 

The movement is effected by means of winches put in 
motion by an endless screw. This screw is controlled in one 
direction or the other by gearing mounted on a shaft common 
to all the gates. The shaft is worked by a motor, but it can 
also be worked by hand. The movement is transmitted to 
the gate by a chain passing over two pulleys, and secured to 
the top part of the gate. The tractive effort on the chain 
is 5,328 kilos., and the complete raising of the gate requires 
five minutes. 


similar type had previously given excellent results at Turin 
for the distribution of energy. 

The vertical shaft arrangement was chosen, owing to the 
restricted speed of the turbines, and the desire to avoid 
the use of gearing by means of direct driving; this 
necessarily led to the adoption of a large diameter for the 
moving part. Besides, the vertical shaft arrangement 
facilitates the dismounting and inspection of the machine; 
in fact, it is only necessary to unbolt the coupling and to 
lift the case with its shaft, for the windings of armature and 
field-magnets to be entirely exposed, without it being 
necessary to remove the pole-pieces, as in the case of hori- 
zontal shafts. 

The ease with which accessis gained to the windings permits 
of repairs being effected in a relatively short time. The solidity 
of the armature is increased by the fact that the windings 
are stationary ; they are, therefore, not submitted to «ny 
centrifugal force, and have only to resist the tangential effvrts 
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of the field; the insulation of the windings of both 
armature and field magnets can be effected in the best 
possible way, and is situated under the most favourable 
conditions for upkeep. 

The unipolar alternators of Chevres are characterised by 
the arrangement of the two surfaces which circumscribe 
the air-gap with a magnetic circuit, one of these being 
smooth, the other toothed, and the latter being movable 
relutively to the other. The armature winding is en the 
smooth surface. This arrangement is adopted for varying 
the intensity of the magnetic field in the air-gap without 
varying the total flux created by the exciting current. 
Hence it produces no changes either in the value or the 
disection of the magnetic flux. The teeth draw with them 
th lines of force, which are, as it were, attached to them, 
all always remain a fixed quantity, because the part of 
tl armature in front of which they turn is smooth; the 
di nensions of the air-gap are always the same. 

ilysteresis does not come into play except to a very 
s) all depth of the armature bobbins, and as there are no 
c| anges of polarity the loss of energy from this cause is very 
Ss ll. 

The flux maintains ‘a constant value and} direction ; 
tl ore is no pulling, and, therefore, those .vibrations ‘are 
a’ vided which are so 
p judicial in ma- 
clines which have 
bh armature and 
n.gnets toothed. 

As regards the 
¢ eral arrangement, 
tle Chevres  alter- 
nitors have the 
appearance of a 
cylindrical cover, 
150 metres diameter 
vid 2°20 metres 


machine in series, they give a single phase current at a pressure 
of 5,500 volts. 

The efficiency of these machines, that is, the ratio of the 
mechanical power delivered to the shaft to the electrical 
power available at the terminals, is 93 per cent. at full load, 
corresponding to an output of 150 amperes per phase at 
2,750 volts. 

The continuous current necessary for the excitation of these 
alternators is supplied by special dynamos, described later on, 
whose shaft is also placed vertically. The exciting current at 
full load is 45 amperes for a single field. 

The total weight of an alternator is 70 tons (French), the 
moving part and the shaft being 12 tons; the weight of the 
two turbines and their shaft is about 12°05 tons, the vertical 
pressure of the water 12 tons, so that the total load sup- 
ported by the step-bearing of the dynamo is 36°05 tons. 
This great weight has necessitated the employment of a 
special bearing, which has given the best results. This 
bearing consists of two fitted discs, of which one, fixed to the 
other principal bearing, is provided with two circular grooves 
or chambers in connection with the forced lubrication 
which supplies the turbine speed regulators, the surface of 
the discs being sufficient to effect the support of the whole 
moving system in such a manner that the latter rests on a 
sheet of oil, and floats 
without any friction. 
A gauge-cock and a 
stop-valve complete 
the system. 

The oil is recovered 
by the pumps, to be 
used over again. The 
lubrication of the 
dynamo journals is 
effected by the oil 
escaping from the 
step-bearing. 





ligh; they are essen- 
tially built up of 
two parts, one part 
fixedand one moving ; 
the fixed part com- 
prises the framework 
supporting the case 
of the two armaturcs 
and the two magnet 
systems, the whole 
having the form of 
two tores super- 
imposed on _ each 
other, the section 





Machines 6 to 11, 
—These gere-ators, 
furnished by Messrs. 
Brown, Boveri & Co., 
each absorb 1,200 
HP. They are 
arranged for coupling 
direct to the vertical 
shaft turbines; and 
“an give two-phase 
currents at a fre- 
quency of 45 periods 
per second and a 
pressure of 5,500 





being a C, 

The moving part 
is formed by a cover 
of east-steel, which 
produces the displacement of the magnetic flux; this cover 
consists of a donble-toothed crown, supported by a horizontal 
flange cast on the shaft of the machine. Each crown has 
34 radially-disposed teeth, pointing inwards, and arranged in 
accordance with the armature bobbins; the teeth are com- 
pletely visible, an arrangement which, owing to their ex- 
posure, permits a good ventilation of the armature and fields, 
and reduces the magnetic leakage. 

The field magnet winding is formed of a ribbon of copper 
of rectangular section, of which the layers are insulated from 
cach other by rubber-treated canvas; it is placed inside the 
© section, 

The armature winding consists of 34 bobbins formed of 
insulated cable, and placed flat on the surface of the arma- 
ture, to which they are securely bolted. 

The Chevres alternators are constructed to be able to give 
as required either single or two-phase currents ; the two 
systems of field magnets and armatures, fixed one over the 
other, are arranged in such a manner that they can—by a 
relatively simple movement—be displaced with respect to 
each other to achieve this object. 

These alternators, of a power of 1,200 H.P., have been 
designed for a pressure of 2,750 volts at the normal speed of 
50 revolutions pet minute, corresponding to 45 periods 
per second ; by arranging the two armatures of the same 





Tuury Two-PHasE ALTERNATORS, OF 1,200 H.P. EACH. (Nos. 12 to 14.) 


volts or 2,750 volts, 
as required. In order 
to attain this, eaeh 
of the phases has 
been formed from two independent windings, which can 
be arranged in series or in parallel, the excitation being 
constant. 

These machines are of the “ umbrella” type. The arma- 
ture is fixed ; it comprises a cast vertical case, containing 
inside the assembled cores which form the iron of the arma- 
ture. These cores have on all their internal peripheries a 
series of holes, forming as many vertical tunnels, through 
which pass the highly-insulated windings. In order to 
avoid, besides, any possible chance of leakage, each of these 
tunnels is lined with a thick insulating tube tested pre- 
viously with 30,000 volts. 

The inside edge of the cores is machined in such a 
manner as to level the holes, and to leave only a negligible 
thickness of iron at this point, in order to avoid magnetic 
leakage. 

At the lower part of the armature casing is a cast spider, 
whose arms support in the centre collars which guide the 
shaft. This shaft carries the cast magnet wheel, which is 
formed in the shape of a flattened cone, and has given the 
name of “umbrella” to this machine. On the outside 
periphery of this wheel are mounted the radiating pole- 
pieces to the number of 46, which carry the exciting bobbins, 
and which, in their rotary movement, pass very close to the 
armature in which they induce currents. 
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The conical form was adopted in order to raise the boss 
of the magnet wheel above the circumference, so as to place 
the top collar guiding the shaft in the same plane as the 
pole-pieces. By this means the magnetic efforts of thrust 


acting on the. wheel have only a reactive effect on the journals 
of the collar, and do not produce any twisting effort on the 
shaft. 

The machines, as a whole, form a compact, solid arrange- 
ment, absolutely {impossible to get “out! of order; all the 
windings are in sight and easily got at without it being 
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changeability, thoroughly followed through in a manner that Al 
probably is not carried out in more than one or two places in ing pi 
this country. At the same time, while the articles made are with | 
largely modelled on American lines, they are not mere servile gauge 
imitations, but are modified to suit the more substantial that t 
ideas held in Europe in respect of scantlings and dimensions, hore, 


The whole is carried out to a point of perfection in detail 
that is very remarkable, we had almost said only to he 
found in Germany, and the detail is carried to a scientific 
depth that, if adhered to, and steadily persevered in, will 
keep these works in a leading position for a 
long time. 

A glance at the illustrations will he 
sufficient to show that, with buildings of 
the type selected, it would be practically 
impossible to give more window space, 
Possibly better light might be obtained with 
the shed system of construction, though we 
believe that this system is not altogether 
fitted to German or American winters. The 
height of the rooms is such, however, that the 
admission of light is most liberal and_ satis- 
factory. 

The idea at the bottom of the scheme of 
design is that, as far as possible, each depart- 
ment shall be separate and _ independent, 
There are eight principal buildings on the 
14 acres of ground. Their floor space is 9} 
acres. They are— 
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necessary to move any part, which makes the attention to, 
and examination of, the machines specially convenient ; 
in addition, the ventilation is very good. 

Machines 12, 13 and 14,—Their power is 1,200 H.P. at a 
speed of 120 revolutions per minute. They supply two- 
phase currents at a pressure of 5,000 volts per phase, and 46 
periods per second. 

These machines are of a type having inside movable 
radiating poles, with an outside fixed armature. The 
magnet cores, to the number of 46, are of laminated iron, 
fixed to a cast-steel casing, which is itself fixed to the boss 
of the alternator, 

The movable part has a maximum diameter of 4°5 
metres, and weighs 17,500 kilos. The whole machine, 
with its shaft, weighs 40,000 kilos, 

The armature coils are made at the works in a former, 
which gives them the necessary shape. They are insulated 
afterwards with mica, and then introduced into the grooves 
of the armature by means of special presses. 

This arrangement has the great advantage of permit- 
ting the easy and rapid replacement of damaged bobbins, 
whilst giving an armature reaction smaller than with com- 
pletely closed tunnels. 

(To be continued.) 








THE WORKS OF LUDW. LOEWE & CO., 
BERLIN. 





WE are illustrating these works because they are the latest 
development of the best American practice in manufacturing 
engineering, carried out more thoroughly than has ever yet 
been done even in America, and with the system of inter- 





\Fic. 4.—DovusLe TuRBINE AND GENERATOR ; CROSS-SECTION. 




























mi 
Administration building. Area in sq.ft. 89,300 very 
Machine shop ... oe ae 112,600 ee" 
Small tool shop... ra 63,200 on 
Pattern ,, ee 19,600 tiiese 
Smith _,, 21,800 fill tl 
Foundry ,, 66,000 that 
Pattern store 20,980 Tc 
Power station 16,600 : 
drica 
412,080 of pi 
faces 
Between the buildings are paved streets with flat 
grass plots, absolutely tidy. Along the streets, the hh 
from building to building, and through every * 
room in all the buildings, is laid a C. W. mant 
Hunt tramway, so arranged that one man can clean 
convey a load of 1 ton from any part of To th 
the works to any other part, being assisted only by of la 
the lifts as regards communication from floor to floor. his 
The buildings consist only of three floors and a light cellar, wate! 
and, as the streets are wide, the buildings do not shut out cloth 
much, if any, light from each other. The object of the abtire 
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works is to manufacture machine tools of a limited variety Fres 
and of moderate size, and also small tools, such as chucks, ever 
milling cutters, reamers, taps and dies, chucking tools and prov 
gauges, &c. To this end the equipment of special tools, Jigs, the 1 
and gauges is profuse and orderly. 4 i 
Machine tools are made to stock in lots of at least 10 and up naile 
to 100 at a time, and not, as a rule, to order. This means sunk 
quick delivery and low prices. 
_— 





earn 


TOR ELECTRICAL REVIEW. 


[Vol. 47. No. 1,196, OctopER 26, 1900. 





Vol. 47. No. 1,196, OcroBER 26, 1900.] 


THE ELECTRICAL REVIEW. 


669 





A rigid system of inspection has been adopted. Every work- 
ing part is made to limit gauges, so that parts come together 
with a minimum amount of fitting. The limits of the two 
gauges for a bored wheel, or for a spindle to fit in it, are such 
that the biggest spindle will not be too large for the smallest 
bore, nor will the smallest spindle be too slack if it happens to 
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mated with the largest bore. Manufacture on this system is 
ry easy. All the work is really done first in fixing the 
nits and making the gauges; the workman then makes to 
ese gauges, and the inspector rejects the parts that do not 
| the contract. Nothing can be simpler. The marvel is 
at the system is not more generally followed. 
To work to this degree of excellence, all important cylin- 
irical parts are finished by grinding, the only method known 
producing practically perfect cylinders. All sliding sur- 
faces are finished by hand scraping. It is a curious fact that 
flat surfaces must yet be hand finished for the attainment of 
tlie highest perfection. 
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ry For the complete carrying out of an orderly system of 
V. manufacture, it is essential that men should themselves be 


in clean, orderly, and should work in comfortable surroundings. 
‘lo this end in the basement of each building is a full supply 
of lavatory and wardrobe accommodation, each man having 


his own running stream of hot or cold 


‘ 


and the ability to be clean, everything has been done to place 
the workman in a position, physically, to do his part, and we 
have as little sympathy with the idea that a workshop must 
be dirty, and needs no comfort, as we have with the equally 
false idea that the man should not do his best, or should 
restrict himself to attending to one machine, when he can 
easily attend three or five. Without doubt the men who 
to-day realise that it pays them to work five machines, will, 
before long, leave the one-machine man without even that to 
sleep with. 

All the buildings are in connection by tunnels from 
cellar to cellar, and by bridges at the first floor. All 
floors of the same number are on one level, and the total 
length of intercommunicating tramway is about two miles. 
All men register their time in their own departments, not at 
the main entrance. They do this at one of 15 Rochester 
recorders. 

The main machine hall is a long building of one floor, 
with arched glass roof. It is 368 feet x 102 feet, 
with an electric crane having movements of 100 metres 
per minute travelling, 10 m. hoisting, and 30 m. 
traversing. 

Fig. 3 shows the large air pipes on each side behind 
the pillars. The lighter tools are in the side aisles, 
and their countershafts are carried by a system of over- 
head joist that is alike all through the works. No 
countershaft is fixed by drilling the joists, but the frame is 
clipped to the web of the joists, and can be loosened and 
moved instantly to a fresh position. No unnecessary time 
need be lost if a tool appears to be wrongly placed. The trouble 
of moving a tool and its overhead gearing is usually such 
that an inconvenient position is put up with at a constant 
and steady loss. With the system here in vogue moving is 
easy. Wherever required, overhead travellers are fitted to 
run on girders carried, where necessary, by hanger brackets. 
Looking at these works, and all that has been attempted, it 
is difficult to see why they should not endure many years 
fully able to compete with any later shops that may be 
built. There is as much light as can be had with the suffi- 
cient-height of the rooms. Electric driving is laid on, and 
could be readily extended to any improved system should it 
appear desirable, say, to use a motor to each tool, which, so 
far, has not seemed desirable, the group system having been 
followed to some extent, and each room, at least, having its 
own driving. 

The principle of manufacturing adopted at these works 























, water for washing and a wardrobe for his 
ib clothes, so that he can change his street 


attire on entering the works and again on 
leaving it. To this end he is paid for a 
10 hours’ day, and works 9} hours, 
the 15 minutes being the firm’s con- 
tribution to the cleanliness and order depart- 
ment. 

In the basements of the buildings are 
also the large fans which supply fresh air all 
ihrough the buildings. One of our illustra- 
tions (fig. 3) shows the fan with the steam 
valves that supply the steam to the heating 
coils inside the fan casings. The casings 
or air ducts are peculiar. They are of wire 
netting on the Monier system of very open 
work, and are laced together in rectangular 
form and plastered, being thus at once 
cheap and efficient (fig. 2).° In the 
rooms themselves the air is delivered from 
sheet piping with openings at intervals, the 
main pipe decreasing by steps as it reaches 
its furthest point of delivery where it has 
























arrived at the smallest size, namely, that 

of the various outlets, about 5 inches, 

Fresh air is thus continually forced into 

every room at a warm temperature when needed, No special 
provision needs to be made for its egress beyond openings in 
the wall near the floor. 

The floors are of 3 inch hard non-splintering maple, close 
nailed across 2-inch pine planks, which are nailed to joists 
sink in the concrete floors. With light, warmth, comfort, 


Fig. 3. 


is that known as the interchangeable system. This is 
common enough, and is carried out in many works already, 
but there are various ways of employing it. It may 
be carried out at great expense, with excellent results as 
regards quality, by careful and accurate working to drawings. 
Again, it may be done by making to gauges as it usually 
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is carried out ; but to carry it out in the best method at the 
least cost in manufacture, the limit gauge system must be 
adopted. Very few know what this really is, and how it is 
carried out. Yet it is in a sense very simple, though it 
requires the best of technical knowledge to scheme it out. 
A limit gauge is one that has two ends of a different size, 
if the gauge is, say, for testing a bored hole. If for testing 
a turned spindle, it consists of two jaws of metal cut to two 
different sizes, or of two discs bored to slightiy different 
diameters. 


hole is only 3°0004 inch, and the spindle is 2°9992, the 
difference being ‘0012, or barely 1} thousandth. The fit 
would still be right. The same shaft for a keying fit would 
have a gauge from *0010 to 0004 too large; that is a limit 
of °0006. These would produce results that would always 
give a fit, sometimes with a little pressure necessary to force 
the piece on its spindle. The stock: gauges themselves are, 
of course, hardened, ground, and lapped, and guaranteed 
accurate to ‘0001 of an inch. By this system it is com- 
mercially practicable to produce interchangeable work in 

every kind of machinery, and the actua! 
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When a hole is to be made by the aid of the first or plug 
gauge, it must be such that one end of the gauge will not 
enter the hole, while the other end will do so. As an illus- 
tration, we may say one end is made ,°'%jth of an inch 
diameter, the other end is made }??}ths. If the small one 
will enter a given bored hole, and the large one will not 
enter it, we may at once conclude that the hole has been bored 
almost exactly 1 inch diameter, and is not so much as 4 9'9 9th 
of an inch wrong either way. The limit is °002. To carry 
out work by the limit gauge system, it is first necessary to 
decide upon the limits of accuracy, or 
rather ot inaccuracy, that are proper to 
adopt. This settled, one must have a 
complete outfit of hardened steel gauges 
to be kept in the tool room, and used 
as little as possible. These serve as per- 
manent gauges and ultimate references. 
These are carefully copied, and the copics 
are used in the shops. They are of 
commoner make and cheaper material, 
and as they wear, from use, they are 
tested from time to time, so as to guard 
against their further use afcer they have 
worn too far out of truth. A set of limit 
gauges for manufacturing consists of a 
treble set, one for internal limits or holes, 
one for external running fits, and one for 
external keying fits. Of the first an 
example may be taken of the kind of 
limit for machine tool work. Holes of 
from 7; inch to 4 inches will have a 
gauge to try them, of which the small 
end will be 0°0004 of an inch below 
nominal size. The large end will be 
0°0012 too large, the utmost variation of 
diameter possible in the bored hole being 
thus 0°0016 inch. The spindles on which these bored 
pieces will run will have to fit external limit gauges, 
which, for the 3-inch spindle, will be 0°0008 too small 
and 0°0014 too small, the total limits being thus 0°0006 
between any two finished spindles. 

Thus a 3-inch hole may be actually 3°0012 at most, and a 
38-inch spindle may be 2°9986 at the smallest. The dif- 
ference is 0°0026, or barely 2} thousandths of an inch. It 
is unlikely in the extreme that two pieces, each at the out- 
side limit, could come together, but, if they did, they would 
still be nice running fits. Suppose the other extreme. The 





\ shop work is done by men by no means 

specially skilled as tradesmen. But one 
might write for a year on the gauge 
question and not get through with it, 
We may, therefore, now go into the shops 
and note a few of these in the orde: 
in which we passed through them. The 
frame carrying the countershaft consists 
of a pair of channel bars with a clip 
bar above and below, the lower bar 
extending under the web of the ceiling 
joists, but all bolts being outside the 
joist, no joist drilling is needed. 

All the air ducts are made according 
to the Monier system of ventilation. 
Fig. 3 shows some of the casing com- 
plete with the quadrant of the fan 
itself, and the general appearance of 
the cellar work. A parallel system of 
construction is followed in the various 
stairways, which are of lattice pattern in 
the treads, cement filled. 

Milling, as the more recent development in machine work, 
may first be noted. Milling has largely displaced planing, and 
is placed under the same control. But milling is not always 
capable of finishing work so accurately as aplaner. In fig. 4, 
for example, a large compound miller is at work on a lathe bed. 
This work is done at the rate of, at times, 85 inches per 
minute. On these planer beds, which are 15 feet long, rough 
nilling only is done. The pieces are then laid aside to 
“soak” for some days, during which they change form, and 
twist somewhat. They are then finished by a light cut on 








Fic. 5. 


a planer, and sent to the scraping department for final touch 
up. We illustrate the heavy milling room only in fig. 5, 
because there is also visible in this view one of the 2,000- 
kilogramme room travellers, and the mode of carrying its 
rail beam by hangers from above. No special rules can be 
set for milling speeds. These may vary from 1 to 8} inches 
per minute, with good reasons for each speed. 

With well pickled castings of soft iron, and straight work 
that does not require too much roughing off, a Brown and 
Sharp vertical miller will feed at nearly 4 inches, where 3 
inches would be its limit if there were no coring, but for 
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continuous work or solid, long continued, about 2 inches to 
2! inches is an economical speed. Much, of course, depends 
on the foundry. Too often the foundry leaves too much 
stock to be removed, and it is cheaper to run one cut at 
12 inches per minute than two cuts at 2 inches to 24 inches 
speed. Buta finish cut at 84 inches can be taken without 
lieating the cutter. Much, of course, depends on the jigs 
ind fixtures and on the strength of the piece itself to stand 
the stress of a heavy cut and still remain true, also on the 
facilities for grinding the cutters, especially for finishing 

uts at 8 inches to 9 inches speed. Thus a No. 5 B. and 8. 
ertical miller is arranged for speeds of from ;'; inch to 
‘03 inches per minute, with cutters at 10 to 267 revolu- 
ions per minute, with feeds per revolution from 0°001 inch 
o 0°667 inch. A feed of 35 inches may be got with 
our speeds of cutter, and feeds per revolution of 0°105, 
"144, 0°493, and 0°257, and with different diameters of 
‘utters great variation can be made in the duty. We noted 
hat a good deal of circular milling was being done. In 
ool making, the milling machine cuts the flutes of 
eamers and taps, cuts out the teeth of wheels, and performs 
nany operations. The Warren gear cutter for spur and 
evel wheels is, of course, merely a special form of milling 
nachine. Hand wheels are milled round their outer 
ims, and an enormous amount of work is now milled 
hat was once planed or turned. 

We need not say much of the turning department, 
rhich occupies all the length of the connecting wings 
f the first floor in the machine shop adjoining the 
hucking department. Most of the lathes are of the 
irm’s own make. Parts are more cheaply cut out of 
lhe solid bar than forged to shape, and heavy cuts are 
nade. As in other 
lepartments, special 
athes are used for 
special work. 

Grinding is now 
‘ully recognised as 
necessary to secre 
(rue cylinders, ard 
ll special bearings 
we ground to a 
finish, Brass bushes 
for spindle bearings 
are ground intern- 
ally, being soldered 
together for the 
purpose, after they 
are split. They are 
then finished by 
hand scraping, that 
heeessary operation 
to finish even the 
linest machine worl. 
Some machines have 
magnetic holdirg- 
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man atteuds to 

several automatic machines, many of which stop auto- 
matically when they have ground to the necessary depth. 
The dry grinding machines are cleared of dust by pipes 
and fans. There is no dust in the shop atmosphere. 

The accuracy of grinding depends partially on the fact 
that the piece ground is not pressed against by the tool, as 
by a turning tool. Even the most rigid lathe has some 
spring, and a cutting tool will either refuse to take a fine 
cut, or, if so pressed to its work as to take the cut, it will 
draw into the work. Hence the last fine cut of a lathe is so 
commonly done with a scraper tool, or even with a file, and 
once a file has touched the work, no hope of real accuracy 
can remain. The grinder, on the contrary, continues to 
abrade every particle that stands above the general level, but 
it ceases to remove material beyond that point. It cannot 
dig in. The accuracy of grinding is such, that the final 
scraping of a bearing to its spindle is very much reduced. 
Every hour spent on grinding will save three or four hours 
in the fitting or erecting shop. 

No department is considered more important than the 
chucking department (fig. 6), in which all cylindrical holes, 
except in very heavy pieces, are finished. The chucking 
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department is on the first floor of the building, adjoining the 
large machine hall. The term is American; we should 
understand it better as the boring department. In ‘ chuck- 
ing,” a wheel or other part is fixed on a_ face plate 
in a jaw chuck. The casting may be solid or cored, 
and the first hole, in case it is solid, is put through 
by an ordinary twist drill. An unpointed three- 
lipped chucking drill of the twist variety is then run 
through. These drills are made ‘01 inch under nominal size 
in the sizes up to }? inch, and above those sizes they are 
‘015 inch under size up to 14 inches and ‘02 inch up to 
2 inches. The drills work rapidly, do not run out of 
truth readily, and can be run through a steady bush when 
necessary with a rough casting. The hole thus made is 
finished by a reamer. For most ordinary work a solid 
reamer will serve, but for the best limit gauge work a reamer 
must be fitted with loose blades to be set up to larger 
diameter and ground repeatedly. In the end, too, these are 
cheaper than solid reamers, that cannot really ream many 
holes without themselves becoming a very little smaller. 


(To be continued.) 





ELECTRICAL ENGINEERS R.E. VOLUNTEER 
CORPS. 
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OvR snapshots this week represent the E.E.’s both at work 
and at play. One of the views shows Captain Leaf’s 
grammaphone in operation at Rosmead Junction. This 
instrument, singu- 
larly enough, 
afforded an = im- 
mense amount of 
amusement, not 
only to the elec- 
tricians, but also to 
their comrades in 
arms and to the 
Kaftirs who were 
favoured with per- 
formances; the 
natives were great- 
ly edified, and 
puzzled as to the 
whereabouts of the 
disembodied singer, 

Another view 
shows the first sight 
of Table Mountain 
on the arrival of 
the volunteers in 
Table Bay; the 
remarkably flat and 
level top of the his- 
toric landmark is 
most striking. Number 2 is a view Of the after portion 
of the train conveying the corps to Bethulie, taken during 
a stoppage at de Doorns on April 17th, 

After spending about a fortnight at Bethulie, the stores 
were divided, preparatory to the division of the corps into 
two bodies; view No. 6 shows one portion of the stores laid 
out ready for departure, their nature being clearly shown by 
the illustration. 

A stoppage took place between the Vet and Zand Rivers 
for the purpose of repairing a broken culvert; this operation 
is seen in progress in No, 1. 

That electrical engineers are able to turn their hands to 
anything (providing, of course, that it is honest) is no news 
to our readers; it is, however, something of a novelty to find 
them milking a cow! That they did so is evidenced by view 
No. 4, taken at Pretoria after their return from the railhead. 

We have pleasure in giving below some particulars of the 
whereabouts of the members of the corps and some of the 
work which they have accomplished. 

The following is an exact list of Officers, N.C.Os., and 
men of the E.E.R.E. and their stations on September 28th, 
1900 :-— 
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... Left Pretoria headquarters on 
26th inst. by 12.30 p.m. train 
to Capetown en route to 
England. Believed to be sail- 
ing by ss. Saxon. 

Capt. F. L. Lloyd, now O.C. Headquarters, Pretoria. 

H.E.R.E. and O.C. Steam 
Transport. 
Capt. A. Bain 
Capt. H. M. Leaf ... 


Major R. E. Crompton 


... Rly. Telegraphs, Elandsfontein. 

. Machadodorp, lighting the rail- 
way depot. 

Lieut. J. F. O'Shaughnessy Rly. Telegraphs at the front. 

Lieut. A. H. Pott ... ... Invalided home. 

2nd Lieut. J. H. Stubbs Army Telegraphs, Standerton. 

2nd Lieut. A: H. Bigg . In charge of S.L. party Whit- 

bank Colliery. 
Ind Tt. F. Powell-Williams Headquarters, Pretoria. 





. E.E’s. repairing a broken culvert. 


1 
2. The E.E. train at de Doorns, en route for Bethulie, 
8. A free entertainment with the grammaphone. 


6,186:2nd Corpl. J. Rook 
6,206 * 

6,264 E. M. Sellon.. 
6,183 Lcee.-Cpl. H. R. Allen 
6,210 ,  G. Charlton 
6,194 5 ID. F. Colson 


6,187 ‘5 M. N. Crawford 
6,201 _ C. Landon 
6,175 ‘5 .C. F. Love 


6,209 
6,168, 
6,185, 
6,266 


. E. Levin 

. W. Melsom 

. R. Peart 

. O. Wiltshire 


~~ Ne 


J. H. Stone ee 


.. In hospital, Pietermaritzburg ; 


. Headquarters, Pretoria. 


. Machadodorp. 








. Rly. Telegraphs, Elandsfontein. 
Now 2nd Lieut. R.F.A., Harri- 
smith. 
. Middleburg, slight touch fever, 
in hospital. 
. Headquarters, Pretoria. 
. Search lights, Whitbank. 


6,27 
6,18 
6,19 
6,19 


poisoned hand, progressing. 
Bloemfontein. 
. Headquarters, Pretoria. 
. Acting -Electrician-in-charge aij 
Government Printing Works 
Pretoria. 


6,20 
6,20 
6,27 
6,20 
6,18 
6,17 
: : h 6,18 
. Search lights, Whitbank. 


Superintending lighting contra: 
tor’s work, Johannesburg. 








4. E.Es. milking a cow at Pretoria. 


5. View of Table Mountain from the transport in Table Bay, Capetown. 
6. One section of E.E. stores at Bethulie. 


ELeEcTRICAL ENGINEERS R.E. VoLUNTEER Corps. 


16,721 Sergt.-Mjr. G. A. Brown... 

6,263 C.-Sergt.-Mjr. E. Rorke ... 

21,109 Sergt. C. T. Ruse (acting 

C.S.M. 

6,166 Sergt. J. H. S. Phillips ... + ” 

6,171 ,, W.S. Entwistle ... Rly. Telegraphs, Elandsfontein. 

6,193, T. H. Brown . Headquarters, Pretoria. 

6,192. ,, <A. H. Graham . Machadodorp, with Capt. Leaf. 

6,173 Cpl. H. H. Bicker-Caarten N.C.O. in charge of section 
Bloemfontein, lighting railway 
station and works. 

. Headquarters, Pretoria. 

re ... Field Telephones at front. 

6,178 W.1H. Hossack ..» Headquarters, Pretoria. 

6,205 ., DaG. W. Hume . Now 2nd Lieut. R.F.A., Pretoria. 

6,170 2nd Corpl. A. J. Hodgson Headquarters, Pretoria. 


Field telephones at front. 
Headquarters, Pretoria. 


” ” 


A. Charlton ... 
W. Dalton 


6,191 
6,179 


6,271 Sapper F. D. Arundel 
6,199 ,, H. Bertram 
6,169 ,, J. M. Bowrey 
6,196 R. H. Brander 
6,180 ,, W. C. Cooke 
6,267 H. F. Claxton’ 
6,269 ,, W. G. Carter < ... 
6197. x A. J.C. Devonshire 
6,177 __,, G. J. H. Elliott ... 
6,203, R. W. Holliday ... 
6,183 __,, K.C. Horsley .. 
6,184 ,, J. H. Hounstfield... 
6,268 ,, A. E. Minns 
6,174 ,, H. A. Paris 
6,198 _,, N. W. Pirrie 
6,165 __,, F. J. Phillips 


. Bloemfontein. 
: Headquarters, Pretoria. 
. Invalided home. 


. Rly. Telegraphs, Standerton. 
. Headquarters, Pretoria. 


. Machadodorp. 


. Headquarters, Pretoria. 
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6,273 Sapper C. W.'S. Paine .... Headquarters, Pretoria, employed 


ie) under I.M.R. 
6,272 ,,. F. G.’'Payne ... Bloemfontein. 
6,182 ,, R&B. Roberts ... Headquarters, Pretoria. 


6.195 CE. Silverthorne Search lights, Whitbank. 


6,190 ,, F.C. Stephens ... Rly. Telegraph instrument work 
at front. 

6,207. ,, ©. R. H. Thorn ... Invalided home. 

6,208, B. H. Tilley ... Army Telegraph, Standerton. 

6,270 4, . J.T’. Taylor e. “ . 

6,200 ,,  F. J. Wallis ... Search lights, Whitbank. 

6,189 , EH. J. West ... Rly. Telegraphs, Elandsfontein. 

6,172 -,,.. EB. J. Wright: ... z 4 

6,181 ,  F.J. Young ... Headquarters, Pretoria. 


Civ. Servant W. Reed, with Major Crompton. 
ms J. Warder, to Capt. Lloyd. 
'4,102 Private J. Surridge, of 47th Cy. Imperial Yeomanry, Officer’s 
Servant, Pretoria. 
6,865 Private H. J. Dennis, of 44th Cy. Imperial Yeomanry; E.E. 
Cook and Officer’s Servant, Pretoria. -This Private is an 
E.E. Volunteer Sapper and joined at Roodeval. 


The E.E. Volunteers have also attached to them now 14 Infantry 
and 1 N.C.O. of. various regiments as a permanent escort for steam 
transporting. 

A ce-Corpl. of the Cornwalls is acting as messenger. 

30 Native-boys are with the corps as general labourers. 

12 Civilian Engine-Drivers, under the supervision of E.E. men, 
ire also attached with two engines from Aldershot. 

A Q.M.S. from the Royal G. Artillery, with his engine the 
‘ Ursula,” has also made an excellent addition to the steam trans- 
porting staff. The “ Ursula” is now taken over by E.E.R.E., Capt. 
Lloyd being O.C. transport. The Q.M.S. is also remaining and 
riving very useful assistance to the men. 


WORK IN HAND. 
Evectric LicgnHtinc—PRETORIA. 


1. No. 2 General Field ~Hospital.—This hospital consists of 
marquees and bell tents, and has an accomodation for about 1,500 
patients. _ The wiring is being done on an overhead bare conductor 
}-wire system; about 90 poles in all will be used. There will be 
about 300 8-c.p. lamps. The work is now about three parts finished 

2. Advanced Base Medical Store.—About 20 8-c.P. lamps, just com- 
menced. 

3. Sterilisation of Milk Depét.—About 20 8+c.P. lamps, not started. 

4. Wonderboom. Fort. — Re-wiring entanglement, about half 
tinished. 

5. Staats Printing Works.—Running of plant. 


The above is about six weeks’ work. 


TRANSPORTING— PRETORIA. 


1. Supplies to Rietfontein as required._About four times a week. 
2. Coal Supplies to Hospitals, Forts and Pumping Stations as 
required.—One of the above stations, and sometimes two, per day. 


Evsectrric LiagHtina Joss. FInisHED IN PRETORIA, AND THEIR 
EQUIVALENT In 8-c.P. Lamps. 


1. Two large sheds of the East Supply Depét Stores.—Two sets of 
railway lines run between them near the railway station. Each has 
a middle and an outer wire running along its whole length. (60.) 

2. Advanced Base Military Post Ofice.—Near station. (60.) 

3. Branch Army Post Office—Church Street. (8.) 

4. Commissariat Stores.—Market Street: (100.) 

5. Railway Telegraph Stores.—Staft-Officer commanding :—Capt. 
Mannifold, R.E., close to E.E.R.E. Camp. _ (40.) 

6. Extensions to No, 5, as above. - (10.) 

7. Military Bakery formally Z.A.R. jam factory, opposite E.E.R.E. 
Camp. (26.) 

8. Rest Camp. (4.) a 

9. Klapperkop Fort, Officers’ Quarters. (16.) 

10. West Fort, Mens’ Quarters. (40.) 

11. Schantzkop Fort. (8.) 

12. Put in working order the oil engine plants of the three above- 
named forts. 

13. Troops’ Coffee Shop.—Near station. (8.) 

14. Commander-in Chief’s Office—Mare Street. (24.) 

15. Chief of Staff’s Office. ‘(6.) 

16. 0.0.—A.8.C's. Office. (8.) 

17. No. 1 Military School Hospital, (70.) 
18. No. 2 Military School Hospital, and Nurse Quarters.—Opposite. 
20.) 

19. Yeomanry Branch. Hospital, Eastwood.—This hospital is the 
house of Mr. Beckett, a very large tradesman. (210.) 

The following officers, N.C:Os, and men are remaining in South 
Africa at the termination of the war :— 


2nd Lieut. J, H. Stubbs. 6,272 Sapper C. W. S. Paine. 

6,193 Sergt. T. H. Brown. 6,195 ,,  C. E. Silverthorne. 

6,209 Le.-Corpl. A. E. Levin. 6,190 ,, F.C. Stephens. 
6,203 Sapper R. W. Holliday. 


The above N.C.Os. and men have, through the great influence 
and popularity of Major Crompton—together with the great trouble 
he has taken on their behalf. ained some excellent intments, 
and desire to thank him through the medium ef our columns, 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 664.) 
London.—November 13th. The L.C.C. wants tenders 


- for about 150 arc lamps (80 10—12 amperes and 70 5—6 amperes) 


for the lighting of the Victoria Embankment and Westminster 
Bridge. See “Official Notices ” to-day. 


Lowestoft.—November 2nd. The Corporation wants 
tenders. for two water-tube boilers, economiser, pipework, and one 
250-kw. steam dynamo. See “Official Notices” October 19th. 


Lowestoft.—November 2nd. The Corporation wants 
Meg for wiring the Town Hall. See “Official Notices” October 


Pemberton.—November 8th. The Council wants tenders 
for boilers, engines and dynamos, battery,-switchboard, crane, and 
seereeees, for electric lighting. See “ Official Notices” October 
19th. 


Stavanger.—January 2nd. Tenders are invited by the 
Stavanger Corporation for the establishment of electrical communi- 
cation or transmission of power from the Altesrig Waterfalls to 
Stavanger, a distance of about 39 kilometres, in accordance with 
the plans of a civil engineer named Schoien. Tenders must be 
received by January 2nd, 1901. Further information may be 
obtained on application direct to Mr. E. Berentsen, British Vice- 
Consul, Stavanger. 


Swansea.—October 29th. The Corporation _ invites 
tenders for electricity meters, demand indicators, and main fuses. 
See “Official Notices October 19th. 


Walker.—November 12th. .The U.D.C. wants tenders 
for the erection of a 2-unit Meldrum destructor, including boilers, 
steam pipes, &. See “ Official Notices ” to-day. 





CLOSED. 


Barnsley.—The Corporation has placed an order for a 
600-H.P. generating. set of P.P.P.. combined lighting and traction 
type, with Messrs. D. Bruce Peebles & Co. It will consist of a 
machine direct coupled to a Willans engine. 


Dundee,—The Town Council has accepted the offer of the 
Bellfield Iron Works, Limited, to supply three steel water tanks for 
the electric light station at £676. 


Glasgow.—The tender of Messrs. Mechan .& Sons for 
transformer connecting bars for the sub-stations of the new electric 
tramways of the Corporation has been accepted, one of the condi- 
tions being that work shall be finished by January Ist, or at latest 
January 16th, 1901. : 


Hackney.—The Elcctricity Committee has recommended 
the Vestry to place the contract for cables, troughing and trenching 
work, distributing boxes and house services with the British 
Insulated Wire Company. Their various tenders for the different 
items make a total of about £46,000. The’ Contract Journal states 
that the Committee. has also recommended the acceptance of the 
following tenders: — Cole, Marchant & Morley, Limited, for 
condensing plant, £4,749; Klein Engineering Company, Limited, 
for cooling apparatus, £1,960; Aiton &-Co., for pipework and valves, 
£5,065; Worthington Pumping Engine Company, for feed pumps, 
£753; 8. Z. de Ferranti, Limited, for switchboard and instruments, 
booster and ‘motors, &. (Part 1), £2,976 10s.; Johnson & Phillips 
ditto. (Parts 2 to 5), £2,160, public arc lamps and switchboard, 
£5,248 18s. 6d.; Chamberlain & Hookham, Limited, house meters, 
£3,632 10s.; Higginbottom & Mannock, for overhead travelling 
crane, £638; Easterbrook, Alcard & Co., workshop equipment, £772 
2s. 4d.; W. T. Allen & Co., 132,. Queen Victoria Street, E.C., arc 
lamp pillars, £13 5s. per pillar; Manlove, Alliott & Co., Nottingham, 
for the supply of a disinfector laundry machinery (driven by 
electric motor), £701 2s. 


Suffolk.—The contract for wiring, &c., for electric lighting 
the Suffolk County Asylum at Melton, has been given to Messrs, 
Mann & Co., of Norwich. 





FORTHCOMING EVENTS. 


Friday, October 26th.—At 5 p.m. Physical Society Meeting :— 
(1) “ Exhibition. of Experiments Illustrating Certain 
Phenomena of Vision.” By Dr. Shelford Bidwell, 
F.R.S. (2) “On the Concentration at the Electrode 
in a Solution, with Special Reference to the Libera- 
tion of Hydrogen by the Electrolysis of a Mixture of 
Copper Sulphate and Sulphuric Acid.” By Dr. J. 8. 
Sand. (3) “Electromotive Force and Osmotic Pres- 
sure.” By Dr. R: A. Lehfeldt. : 

At 8 p.m.—lInstitution of Junior ea, emmy Annua 
general meeting-at the Westminster Hotel. 
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Saturday, October 27th—At 7.30. Newcastle-on-Tyne. Annual 
meeting of the N.E. Coast Institution of Engineers and 
Shipbuilders. Presidential address by Mr. Henry Withy. 
Paper on “The Stress Produced in a Connecting Rod by 
its Motion,” by Mr. C. H. Innes, M.A. 

Thursday, Ncevember ist.—At 8 p.m. The Réntgen Society. Ordi- 
nary general meeting at 20, Hanover Square. Presi- 
dential address by Dr. J. B. MacIntyre. 

Thursday, November 8th.—Institution of Electrical Engineers. 
Opening meeting for the new session, when Prof. 
John Perry will deliver his inaugural address. Pre- 
sentation of premiums. 





NOTES. 





Essentials of a Good Stoker.—The attention that has 
been given in America to the prevention of smoke has carried 
American thought very much along the same lines as it has 
followed with ourselves. Writing in the American Electrician 
on the question of stoking by machinery, Mr. A. L. Harrison 
states that on the coking system alone can the operation be 
smokelessly carried out, and he gives as an essential that the 
feed-plate surface or dead plate should have 1 lineal foot of 
surface for each 4 square feet of grate surface. Probably 
lineal is a mistake, and square was meant. The next essential 
is a furnace arranged so that the volatile gas is burned off 
before the fuel is pushed off the dead plate and upon the 
grate, and the furnace should be capable of burning any- 
where from 15 to 40 lbs. per square foot. A third essential 
is that the furnace should always be clean, and in a condition 
to do work without admitting too great an excess air. We 
can quite understand that all these desiderata may be obtained 
with underfired boilers, and even with water-tube boilers, if 
specially arranged for smokeless combustion, but they are 
more difficult to secure with internally fired boilers. Much 
of the commercial advantage of mechanical stoking is to be 
got by using inferior fuels. We think no stoker is of much use 
that cannot be supplied with coal by some mechanical means, 
and it remains as true now as ever that even with full coking 
there cannot be smokeless combustion in any furnace which 
sends up its products of combustion directly from the grate 
among a lot of cold water pipes, as in ordinary forms of 
waier-iube boiler, which will smoke even with so-called 
smokeless Welsh. 





The Sorrows of the N.T.C.—The case of the National 
Telephone Company v. Pass & Company, 64 J.P. 651, which 
was heard by Mr. Commissioner Kerr in the City of London 
Court early this month, affords a striking instance of the 
difficulties with which the National Telephone Company 
have to contend. It appears that they had contracted to 
erect a private telephone wire for the defendants. The wire 
was erected and had been in operation for five years, but 
when the time came for payment of the sum of £50 
(being five years’ rent of the wire), the defendants refused to 
pay, alleging (1) that the wire had never been éfficiently 
fixed ; (2) when they used it they heard voices in the 
Exchange, although it was supposed to be a private tele- 
phone. The company had not guaranteed that the telephones 
would always work. They only did their best in the 
matter, and could do no more. Such was the plaintiffs’ 
story told by their representative to the Commissioner, 
who, nevertheless, turned a deaf ear, and gave 
judgment for the defendants. It appears that the 
inhabitants of that district of London through which the 
private telephone was erected relieved the monotony of their 
existence by hurling dead cats, old tin pots, and every other 
abomination at this particular portion of the property of the 
National Telephone Company. Small wonder that the ser- 
vice was occasionally interrupted. 





“My Moving Tent.”—A house was recently moved in 
Wellsville, Ohio, by electric power taken from a trolley line. 
The house was being moved along the street where there was 
an electric car line, Two cars were hitched to the house by a 
rope, and it was quickly pulled to its new destination, 


Electric Tower at the Pan-American” Exposition. 
—The Pan-American Exposition: Company has made 
material modification in the plans and design for the elec- 
trical tower. The style of tower which-it is now proposed 
to erect will be built after a plaster model made by John 
Galen Howard, of New York. Mr. Howard’s plan calls for 
a tower 375 feet high. The frame will be of steel, and 
upon it will be placed the wood and staff required to 
complete it in order that it may be an object of beauty. 
The base will be 70 feet square; on the four sides there 
will be great panels of rich open work design, and it is ex- 
pected that at night, when the interior is lighted, these will 
show brilliant effects. Thecrown of the tower will be in three 
parts ; the first an open loggia with pavilions and cupolas at 
each corner, surmounted by a high circular colonnade inclos- 
ing a spiral stairway which will lead to the lantern or look- 
out, the highest point to which a visitor may go. From 
this look-out a panoramic view of the Exposition and 
city will be obtainable. High upon the summit 
of the tower will stand a_ beautiful figure of 
Electricity. On the southern face of the tower, at the base, 
will be a cascade 60 feet-high and 30 feet wide, which will 
be brilliantly illuminated in colours by electric lights. From 
the east and west sides of the base of the tower two curved 
colonnades sweep to the southward about 60 feet, the 
extreme ends of which will be surmounted by pavilions that 
are richly embellished with statuary and other plastic orna- 
mentation, This tower is to stand in a broad basin, and all 
about the base will be a multitude of hydraulic and fountain 
effects. It will be the electrical centre-piece of the Exposition. 
Much study and expense are being devoted to developing the 
electrical display, which is expected to out-distance anything 
the world has ever seen. The tower will stand at the north 
end of the court of fountains, and about the tower for out- 
door illumination over 200,000 electric lights will be used. 
It is expected that no less than 250 tons of insulated wire 
will be used in the preparation. 





A Little Girl’s Hoop.—The following incident is 
related in the columns of the New York Electrical World :— 
“ Part of the Washington street car system was tied up on 
October 4th by a little girl’s hoop. Late in the afternoon 
she was rolling the hoop along C Street Northeast, when it 
rolled on the tracks of the electric railroad. Just as a car 
came along the hoop fell into the slot between the tracks. 
The hoop got white hot. The car stopped with a jerk, and 
in a few moments a crowd was gathered around the strange 
obstruction. No one dared touch it or even approach very 
near. Before long the cars which came along behind the 
first car were halted, and there was a blockade all along the 
line. All sorts of schemes were tried, and all failed. It was 
half an hour before the employés of the road gave it up and 
telephoned to the power house to turn off the power, and it 
was long after that before traffic on the street was ina 
normal condition. The child during the whole disturbance 
had been crying and lamenting the loss of her hoop. As a 
result of this incident, the trundling of hoops in Washington 
has been forbidden by a police ordinance.” 





Lectures.—At Dumbarton Parish Church on 18th inst. 
Mr. Archibald Denny delivered a popular lecture on 
“ Electricity,” in the course of which he referred to the use 
of electrically driven tools in his own shipyards, thereby 
lightening the labour, cheapening and increasing the output, 
and employing more men. He reproved the Commissioners 
of Dumbarton for neglecting to face the electric lighting 
question when gasworks extensions recently came under 
consideration. 

The Master Electrical Contractors’ Association of Dublin 
will meet on Monday evening, November 5th, to listen to a 
lecture by Prof. Forbes, F.R.S., on “ Electrical Utilisation of 
Water-power and the Niagara Scheme.” The meeting will 
be held at the new D.B.C., Sackville Street, Dublin, under 
the presidency of the Lord Mayor, Sir T. Pile. The invita- 
tions are headed, “ To meet Prof. Forbes, F.R.S.” 

One of a series of lectures to be delivered at Glasgow on 
Corporation work§iis to ;be by ;Mr. W. A. Chamen, on the 
subject of “The Municipal Electric System.” 
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The Belleville Boiler.—On the 12th inst. numbers of 
blue jackets appeared tofbe en route for Chatham to join the 
Hyacinth. There seems to be reason to suppose that the 
trials of this ship by the Committee on Boilers are about to 
be commenced. Already the Europa has had a full-powered 
run, when ske developed the magnificent speed of 10 knots, 
and it is “rumoured ’—we quote a morning paper that 
appears half posted only in matters naval—that the cause 
of the mischief has been found. This is truly rich. 
Here is a huge cruiser with machinery well and truly calcu- 
lated to be capable of over 20 knots. She creeps at 
10 knots, and a Committee has to be appointed to find out 
why. We wonder what would happen to the engineer of a 
Lancashire cotton factory if his 1,000-H.P. engines refused 
to develop more than 500 H.p. and if he was unable to point out 
the reason why in a few minutes. Yet the Hwropa has been 
to Australia, and has come back again, and either it is a fact 
or it is a polite fiction that her engineers do not know why 
she steams so slowly. Of-course they know. It would not 
be proper to blurt out the plain truth. Better sink the Navy 
and welcome the heavy foot of invading Europe than call on 
Mr. Goschen or his advisers to explain why £180,000 was 
paid in order that 62 ships of the British Navy should be 
incapable of defending our shores for lack of speed. With 
the Duke of Marlborough justifying the War Office, it 
is perhaps supererogatory to even hope for a good Navy 
from the powers that be, who have brought it to its 
present pass, but possibly the retirement of Mr. Goschen 
signifies a change of policy, and that in the future our 
Navy is not to be kept distinctly helpless ? 

That our innumerable strictures passed on the Belleville 
boiler were substantially correct is being amply proved. 
The latest announcement is to the effect that the first-class 
cruiser Huropa was paid off at Portsmouth this week in 
order that her boilers might be repaired, ‘The Huropa is 
fitted with Bellevilles, which have given unsatisfactory 
results during the ship’s recent voyage to Australia and 


back.” 





Toys for a Bad Boy.—The U.S. Consul at Con- 
stantinople tells a funny tale about the Sultan. It has been 
alleged repeatedly that Abdul Ahmid is inclined to confuse 
dynamos with dynamite, to the detriment of the former, and 
there is actually in existence a general interdiction against 
dynamos, electrical plant, telephones, &c. But, in the face 
of this, a few months ago some enterprising American trader 
managed to get off a shipment of electrical appliances to 
Constantinople. These were duly seized and lodged in the 
Custom House. To admit them to the great Ottoman 
Empire was out of all reason until the U.S. Consul inter- 
posed, and insisted upon samples of some of the small elec- 
tric reading lamps, and electric toys with tiny batteries, 
being. placed before the Sultan personally. This was an 
admirable move, and was perfectly successful, for the Sultan 
bought the whole consignment for his personal use, presum- 
ably to lighten the dark places in his harem, and to amuse 
the occupants thereof. But there is more than this; he is 
stated to have issued an Iradé authorising the introduction 
of similar articles into the country. It should require only 
another step to obtain the removal of the restrictions against 
all electrical machinery. Why does not the British Consul walk 
up to the palace gate with a 2,000 Kw. generator upon his 
shoulder ? The Sultan would be unable to resist its fascina- 
tions,’ and might even buy it up. Who knows? The 
English Consul would then have beaten his American rival. 


Suspension Railway.—In the presence of a large and 
distinguished company, the Barmen-Elberfeld-Vohwinkel 
suspension railway was opened at Elberfeld on Wednesday. 
The railway is the invention of the late Herr Eugen Sanger, 
of Cologne, and consists of a single overhead rail, supported 
at a height of 8 m. by iron trestles, the carriages swinging 
below the rail as in a ropeway. The line is 13} km. in 


double throughout, - At present only the Elberfeld portion is 
complete. The motive agency is, of course, electrical, power 
being supplied from a generating station at Elberfeld. 
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length, following the course of the River Wupper; it is- 


Fatality—An inquest was held at Sheffield on 17th 
inst. into the death of Ernest Liversedge, an electric pump- 
ing engine attendant at the Tinsley Park Colliery. It seems 
that"some machinery, the belt of which was being held at 
the time by Liversedge, started running without any 
warning of any kind. We need not mention all the details, 
but the belting and machinery played havoc with the man, 
causing his death. The sad affair is attributed to a defective 
switch, or, rather, to a defective switching principle. The 
evidence of the colliery electrician, Mr. J. C. Dodd, who was 
in charge of the machine at the time, is recorded in the local 
papers as follows :— 

He stopped the machine to allow Moore and deceased to go down 
into the motor room. Owing to a defect in one of the switches, 
which set up short circuiting, the machine started. There was 
nobody near enough to the machine to start it. During his seven 
years’ experience he had never before known a motor machine to 
start owing to short circuiting. The defect referred to was, in 
witness’s opinion, brought about by generation of steam inside 
the switch-box. 

Mr. Neal: Do you say that this particular switch, or the principle 
of this type of switch, was defective ?—Witness: The principle of 
the switch altogether. 

Thomas Richard Thornton, mechanical engineer at the colliery, 
said he was close to the machine when it started working, and it 
was impossible for anybody to have interfered with it. 

The jury returned a verdict of ‘‘ Accidental death,” the Coroner 
remarking that in all probability further investigations would be 
carried out by other authorities. 


Personal.—Mr,. T. W. W. Melhnish, who has been 14 
years in Vienna as manager and chief engineer of the cen- 
tral electric lighting station there of the Imperial Conti- 
nental Gas Association, has recently been appointed 
consulting and-inspecting electrical engineer to the Associa- 
tion and some other companies in which the Association is 
interested, and will remove now to 23, Boulevard Militaire, 
Brussels, as this town is more conveniently and centrally 
situated as regards his new duties. 

At Stirling last week the contractors for the electric 
lighting plant and the staff of the electricity works presented 
Bailie Wylie, convener of the Electricity Committee, with a 
handsome clock, as a token of their respect and esteem. 








Appointments Vacant.—The Warrington Corporation 
want an electrical engineer at £250 per annum. The 
Bury Electric Lighting Committee want an assistant 
engineer at £110 per annum. An assistant engineer 
at £120 per annum, and a junior assistant at £78 per 
annum, are required for the Darlington electricity works. 
See “ Official Notices” to-day. 





Society of Arts.—A course of four Cantor Lectures on 
“Electric Oscillations and Electric Waves,” will be 
delivered by Prof. J. A. Fleming on Monday evenings, com- 
mencing November 26th, 





Municipal Trading.—On Wednesday evening, at the 
dinner of the Political and Economic Circle of the National 
Liberal Club, Mr. Etnile Garcke read a paper on “The 
Limitations of Municipal Enterprise.” 





Electrical Engineers R.E. Volunteers.—We are in- 
formed by the officer commanding, Major R. S, Erskine, that 
recruiting for this corps begins on November Ist, at the 
Headquarters, 13, Victoria Street, S.W., at 7 p.m., and will 
be continued on every succeeding Tuesday and Thursday at 
the same time and place until further orders. 





Rintgen Rays.—The Standard Berlin correspondent 
says that asa result of experiments made by Signor Briguiti, 


_of the State Archives, in Rome, it has been found that the 


so-called Réntgen rays can be utilised, in certain cases, for 
the examination and copying of manuscripts concealed 
under the covers of books, &c., the rays penetrating wood, 
leather, and cardboard. This can only be done, however, 
when the ink contains some mixture of red lead, cinnabar, 
or ultramarine. In that case the rays will also serve for the 
detection of forgeries in manuscripts. 
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A Technical Dictionary in Three Languages.—The 
Council of the Institution of Mechanical Engineers has 
considered a communication received from the Society of 
German Engineers in Berlin, stating the need that was felt 
there for a reliable technical dictionary in German, English, 
and French. The Berlin Society asked that the English and 
French Societies should give their assistance in the produc- 
tion of such a work, and requested the Institution of Mecha- 
nical Engineers to appoint members to assist. At last 
week’s meeting of the Institution Mr. E. Worthington, 
the secretary, said that the Council had decided that 
the Institution, as a body, could not take any action 
in the matter, but had informed the German Society 
that the proposal would be placed before the members with a 
view to individual assistance being rendered. Sir W. H. 
White, the president, said there was no want of sympathy 
with the movement on the part of the Council. The only 
question was as to the best way of giving effect to the sug- 
gestion. After a brief discussion, it was agreed that the 
names of any members who were willing to give any assist- 
ance would be communicated to the German Society. A 
paper by Mr. Bryan Donkin, entitled ‘ Observations on 
an Improved Glass Revealer for Studying Condensation in 
Steam Engine Cylinders, and Rendering the Effects Visible,” 
was afterwards read. 





Closed-Conduit Traction—Thke New York Llectrical 
Review, in a recent issue, gave some illustrations of a new 
system of electric traction, making use of a sectional con- 
ductor connected appropriately to a feeder as the car passes 
over it. Fig. 1 shows the working conductor and one of the 
contact-making devices in section. Installed between the 
two rails of the track is a sectional rail, which may be of 
any convenient shape, but preferably one similar to that 
shown in the illustration, since this presents a small surface 
in the street, and can easily be worked in with the pavement. 
This rail is divided into sections longitudinally, the length of 


Fig. 1. 











Fig. 2. 


each section being about one-quarter that of the cars which 
are intended to run over it—on ordinary track, say, about 
12 feet. This rail is laid on a continuous stringer of wood 
or concrete, in which, at intervals of about 4 feet, are placed 
the contact-making receptacles well illustrated in fig. 1. 
These consist of a porcelain shell containing an aluminium 
cup. The cup is partly filled with mercury, and in this is 
immersed the stem of the rivet-shaped contact-making 
device, which is adapted to be attracted upward against the 
under surface of the working conductor when the latter is 
magnetised. Attached to the car is a pair of electro- 
magnets, shown in fig. 2, hinged to which (solely for con- 
venience) are the current-taking devices shown in the same 
figure. These magnets are energised by a storage battery of 
small size, carried on the car, and adapted to be recharged 
by connection to the lamp circuit of the. car. Its energy 


consumption is, of course, very small, and may be made as 
little as 50 to’'100 watts. As this device sweeps along over 
the iron or steel sectional rail, it produces in-the latter mag- 
netic poles, which attract the rivet-shaped contact-making 
pieces described above. Interposed between the head of each 
of these and the lower surface of the rail is a copper or brass 
washer, so that any slight residual magnetism in the rail 
itself will not cause the contact maker to stick to it and fail 
to fall back. The operation of the system is easily to be 
understood from the above. As the car runs along the 
contact makers come up under it, energising in succession 
the various sections of the sectional conductor, and thus 
supplying current to operate the car, As the contact maker 
cannot fall while current is on it, or unless it is shunted with 
another similar device, it is practically impossible to have 
sparks in the switch devices. It is intended that a strap 
conductor shall be run along in the groove under the various 
switches, as shown in the illustration, and from this the 
current fed directly, though this construction is not essential. 
The system, which is the invention of Mr. Lowell M. 
Maxham, is operated by the Bay State Traction Company, of 
New York and Boston. 





Bankruptcy Proceedings.—On° October 16th at the 
Wandsworth Court, Mr. Cornelius Bennett Harness, of 20, 
Macauley Road, Clapham, Surrey, and late managing 
director of the Medical Electrical Institute, Limited, of 52, 
Oxford Street, Middlesex, was adjudicatedZbankrupt. The 
first meeting of creditors is to be held at 24, Railway 
Approach, 8.E., on October 31st at 11°30 a.m.: The public 
examination takes place at the Court House, Wandsworth, 
on November 8th, at 12 noon. 





Motor Cars at Manceuvres.—Major T. B. Mott, 
U.S.A., who represented the United States at the recent 
French manoeuvres, is reported, says New York Electricity, 
as making the following statement on the utility of auto- 
mobiles in the army :—‘‘ The manceuvres proved extremely 
interesting and instructive. From several points of view, 
the extensive use of auto-cars was a most striking ~innova- 
tion, and the results attained have fully justified the claim 
for their practical utility in European warfare. They did 
excellent work, enabling the generals and their messengers 
to cover great distances in a few hours. Auto traction cars, 
moreover, immensely facilitated the work of the commissariat 
department, each drawing six or seven cars heavily laden 
with provisions. They have undoubtedly come to stay. I 
examined this question of military automobiles, however, from 
the American standpoint, and while fully appreciating the 
enormous service they render to the armies of Europe, where 
the highways are level and well built, and the distances com- 
paratively small; I do not believe they would be of sufficient 
value on the rough American roads and over enormous tracts 
of country, as in the United States, to justify the heavy 
expense of their introduction and maintenance in~ the 
American Army.” 








NEW COMPANIES REGISTERED. 





Colwyn Bay Electric Light and Power Company, 
Limited (67,480).—This company was registered on October 17th, 
with a capital of £3,000 in £1 shares (1,000 preference), to adopt an 
agreement with T. S. Jones and R. H. Jones, to acquire the business 
carried on by them at Vron Haulog, Colwyn Bay, and to carry on the 
business of electric light and power producers, manufacturers of and 
fitters of electrical appliances, &c. The first subscribers (each with 
one share) are:—T.§. Jones, Ivy House, Castle Bromwich, com- 
mission agent; R. H. Jones, Vron Haulog, Colwyn Bay, electrical 
engineer; Hannah Jones, Vron Haulog, Colwyn Bay; Clara 8. 
Jones, Ivy House, Castle Bromwith; A. Horobin, Bascombe, 
Mostyn Road, Colwyn Bay, ironmonger; T. Homan, St. Paul’s 
Arcade, Colwyn Bay, tobacconist; and Harry H. Rose, Woodside, 
Rhiw Road, Colwyn Bay, confectioner. The number of directors is 
not to be less than three nor more than five. Rowland H. Hughes is 
the managing director; qualification, £50 ; remuneration as fixed by 
the company. , Registered office, Vron Haulog, Colwyn Bay. 
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King Are Lamp Company, Limited (67,490).— 
This company was registered on October 18th, with a capital of 
£5,000 in £1 shares, to on the business of manufacturers of, 
dealers in, and agents for electric lamps, fittings, plant, outfit, tools, 
é ippliances and apparatus, and in particular to acquire certain patent 
rights in respect of the King arc lamp. The first subscribers (each 
with one share) are:—H. W. Gorringe, 19, Hotham Villas Road, 
Putney, S.W., clerk; F. Alexander, Powis House, Dagnall Park, 
elhurst, S.E., accountant ; Lavinia Wilhams, 51, Chatham Place, 
Hackney, typist; G. Hearsey, 3, Harod’s Place, Well Street, E., 
varehouseman ; §. R. D. Thorpe, 6, Copthall Avenue, E.C., solicitor; 
.. B. King, jun., 2, Hampstead Mansions, Hampstead, electrical 
engineer; and E. R. Smith, Emsdene, Water Lane, Cricklewood, 
V.W., electrician. Table “A” mainly applies. Registered office, 
03, Queen Victoria Street, E.C. 


British Electric Street Tramways, Limited (67,494). 
-This company was registered on October 18th, with a capital of 
-300,000 in £10 shares, to construct, equip, maintain, and work 
lectric tramways, electric railways, vans, carriages, launches, 
teamboats, and other vehicles, or other means of conveyance by 
ind or water, and* to carry on the business of electricians, 
.echanical engineers, machinists, fitters, founders, millwrights, 
niths, wire drawers, tube makers, japanners, annealers, platers, 
iddlers, rybber manufacturers and merchants, oil refiners, tool 
1akers, ironmongers, &e. The first subscribers (each with one 
iare) are:—F. Howard, 65, Digby Road, Brownswood Park, N., 
lerk; F. Hopkins, 29, Heron Road, Herne Hill, S.E., shorthand 
vriter; O. M. Bolton, 481, Liverpool Road, N., clerk; C. M. 
lurphy, 31, Victoria Road, Chelmsford, shorthand writer; H. J. 
aylor, 4, Greville Road, Walthamstow, N.E., clerk; H. E. Hill, 
42, Leander Road, Brixton Hill, §.W., accountant; and R. M. 
lbery, Bowery Farm House, Wraysbury, Buckinghamshire, farmer. 
he number of directors is not to be less than three nor more than 
ix; the subscribers are to appoint the first; qualification, £200. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Langdon-Davies Electric Motor Company, Limited 
15,830).—This company’s annual return was filed on August 31st, 
vhen 15,850 preference-and 44,007 ordinary shares were taken up 
it of a nominal capital of £70,000 in 20,000 preference and 
000 ordinary shares of £1 each; £1 per share has been called up 
1 the preference and 4,007 ordinary shares, resulting in the receipt 
f £19,857; £40,000 is considered as paid on the remaining 40,000 
rdinary shares. 





SUPPLY STATION ACCOUNTS. 


Tus accounts for last year of the electric 


Leicester | supply department of the combined gas and 
Corporation electric lighting undertaking of the Leicester 
Electricity | Corporation show that, despite the disadvan- 
Accounts. tages which necessarily arise when the businesses 


are run as @ joint affair, the supply is being 
well supported and extended. During the year over £23,000 was 
pent on extensions. Over 15,000 additional equivalent lamps were 
onnected, and the maximum load increased by over 30 per cent., 
hile the units output rose by over 40 per cent., showing that the 
usumers coming on are drawn from a remunerative class of 
istomer. There is as yet no attempt at public lighting. This is 
be regretted, because it leads. rather to the opiuion that gas is 
usidered good enough, because gas is the dominant partner. 


GENERAL STATEMENT. 


1898. 1899. Increase. 
(‘otal capital expenditure £81,679 £104,722 £23,043 
umber of units sold 386,186 566,600 180,414 
Number of lamps connected 37,240 652,526 15,286 
faximum load in kW. ... Sg 670 880 210 
(;ross revenue £8,920. £10,915 £1,995 
ross expenditure... £3,917 £4,757 £840 
Gross profit £5,003 £6,158 £1,155 
\verage price per unit sold 500d. 4°21d. —-79d. 


The receipts per unit for energy in 1898 stood at 5d., a figure also 
ding in the previous. In the. first half of last year the charges 
cre 5d. and 2d., and in the latter half 4d. and 2d. The result of 

‘he reduction appears in the increased output, but is also indicated 
y the fall of about 4ths of a peuny in the revenue, the average now 
ving 44d, per unit, a substantial reduction. A good deal has been 

‘ard from time to time about the wiring and_ fitting business of 
ic Corporation, and how it is objected to by the local contractors, 


This work is represented by the sums of £611 and £640 respec- 
tively as profits arising therefrom and included in the revenue state- 
ment in this form only. ~Further particulars are not given in the 
printed accounts, so one is unable to say what percentage these 
figures show on the year’s turn-over. 

REVENUE STATEMENT. 


1998. 1899. 
Gross. Per unit. Gross. Per unit. Increase. 
Sale ofenergy,dc, .. .. £8,043 5°00d. £9,952 421d. —-79d. 
Meter rents AY ‘ er "234 14d. 7303 ‘14d. ‘00d. 
Profits—Fittings department 611 38d. 640. 27d. —-11d. 
Interest received sé 32 02d. — ‘02d. 


£8,920 554d. £10,915 462d. —-92d. 





Gross revenue 





Where coal is bought in large quantities and is not loaded with 
heavy freight charges the increase in cost per ton is a large fraction, 
and as one would expect at Leicester, the upward tendency on the 


-coal market has added 4d. per unit on the coal bill. The figure 


of ‘58d. is not at all out of the way, however. Oil, waste, &c., 
has slightly risen, but all the other figures are reduced, particularly 
salaries and wages and repairs. It is interesting to examine the 
Leicester figures closely, as they relate to a station where, we 
believe, there are four equal sets of 400 kw. each. The troubles 
of a technical character experienced at Leicester were common talk 
a year or two ago. The results now seem to show that these have 
been got over entirely. 


Cost oF PRopvucTION. 








1898. 1899. 
Gross, Per unit. Gross, Per unit. Increase. 
es and unloading same . £786 ‘49d. £1,367 °58d. + 09d: 
~ egrets CR eee a ee eS 
Salaries and wages incurred 
in generation and in dis- 1,419 ‘88d. 1,483 ‘61d. —°27d. 
ianeneank maintenance of 
balldings, eogiaes, boll potlers, | 685 43d. 761 “82d. —-11d. 
dynamos, &c. j 
Works costs w+ £3,133 1:95d. £3,954 1°68, --27¢. 
yt ee taxes. 305 19d. $54 *15d. —'04d. 
salaries of of man Lemay. m= cing eng 254 ‘16d. 206 °09d. —-07d. 
Batebiichment oh ; 
Saery aad paiotiog: tow 225 ‘Idd. 243. “10d. —-O4d. 
charges and insurance 
Other expenses 
- Total costs . £3,917 2°44d. £4,757 202d. —-42d. 





The financial charges in 1898 amounted to £4,312 and in 1899 to 
£4,731. As, however, the gross expenditure only rose to £840 for 
an increasein revenue of £1,995, there was an extra £1,155 to meet 
the difference in financial charges, and to add to the net profit, 
which more than doubled. 


Prorit STaTEMENT. 





1898, 1899. 
Interest on loans, to bank and on eae ve £2,176 £2,595 
Sinking fund for repayments - 2,136 2, 136 
Net profit carried forward fa Bret ee eee Sas 691 1,427 
Gross profit £5,008 £6,158 








Tue accounts of the municipal electricity 
Ayr supply undertaking at. Ayr show that the 


Corporation financial. position is improving, although the 
Electricity business has not yet reached the position of 
Accounts. paying its way and meeting all the charges. In 


1897 the deficit amounted to £1,155; the next 
year this figure had fallen to £747, while last year the net loss was 
£696. From the general statement it will be seen that the exten- 
sions are only proceeding slowly, the increase in capital expenditure 
being less than £3,000, but the rise in output is satisfactory for a 
town situated as Ayr is, and subject to rather peculiar local con- 


ditions. 
GENERAL STATEMENT. 


1898. 1899. Increase, 
Total capital expenditure £43,897 246,865 £2,968 
Number of unitssold.... 297,420 425,639 128,219 
Number of lamps connected 11,950 17,912 5,962 


Maximum loadinkw. ... ey 210 256 46 
Gross revenue S £3,901 25,245 £1,344 
Gross expenditure £2,621 £3,480 £859 
Gross profit « £1,280 £1,765 £485 
Average price per unit sold 308d, 2°85d. 


The gross receipts have been swelled by about 30 per cent., and 
now stand at over £5,200. The effect of the scale of charges 
adopted has been to reduce the revenue from sales of electrical 
energy by nearly 4d., the figure of 2°85d. per unit average received 
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from this source being extremely moderate, and which should have 
the effect of creating a steady and increasing demand. Of the total 
of 425,639 units, private consumers took 168,039 only, while the 
public lamps (82 arc lamps and 117 incandescents) consumed no less 
than 257,600 units. On the gross receipts per units there is a drop 
of nearly 4th of a penny, or ‘03d. per unit more than the change in 
total cost. 
REVENUE STATEMENT. 


1898. 1899, 
Gross. Per unit. Gross. Per unit. Increase. 
Saleof energy .. .. «.. £3,812 3°08d. £5,056 2°85d. —’23d. 
Meter rents, &c. gat ety 2 16 ‘Old. +°01d. 
Sale of old material ..  .. 173 «10d. + 03d. 
Other: income-tax, rents, &c. She ae bes 


‘Gross revenue ... £3,901 3°15d. £5,245 2°96d. —19d. 


87 07d. 








The cost sheet shows the effect of increased price for fuel, which 
was ‘68d. in 1897 and in 1898, and is now ‘72d. Establishment 
charges have gone up slightly, while oil, waste, &c., and salaries 
remain unaltered; the other items having fallen, the most im- 
portant alteration being in wages, the changé in which shows that 
Mr. Fuller, the engineer, is running the works as economically as 
possible. The reduction in total costs to below 2d. is good under 
the circumstances. 

Cost oF PRODUCTION. 


1898. 1899. 

Gross. Per unit. Gross. Per unit. Increase. 
Coal and unloadingsame.. £847 68d. £1,288 *72d. + 04d. 
ere 60 05d. 83 05d. 00d. 
Silaries and wages incurred 
in generation and | 
bution and attending 

street lamps 
we 4a = i maintenance 
Collen “dyeemos “andt 211 17d. 265 “15d. —-02d. 
public lamps 
Works cost ... £2,042 1°65d. £2,610 1°47d. —-18d. 


Bent, rates nt taxes .. 107 09d. 146 °O8d. —-0l1d. 
calories of mnagngengt | 299 24d. 417 24d. ‘00d. 


924 ‘75d. 974 bid. —‘20d. 





salaries of managing engi- 
neer, secretary, clerks, &c. 

General orem . 
ch 8, Stationery and 
printing, law charges and 
insurance : 

Other expenses; repairs to } 67 ‘Odd. 45 *Q2%d. —-03d. 
property J 


Total costs ... £2,621 212d. £3,480 1°96d. — 16d. 


106 ‘09d. 262 ‘15d. +-06d. 








Under the head of profits it may be noticed that the increase in 
gross profit, a sum of £485, is divided, £434 going towards the larger 
amount required to meet the interest and sinking fund charges, and 
£51 beitg the difference between the deficit in 1898 and last year. 
In a year or two we look for a clear financial statement when the 
whole of the charges will be met. 


Prorit STATEMENT. 





1898. 1899. 
Taumosbonioans oo... ie oe BLAS £1,531 
Sinking fund for repayments .. .. .. 849 930 
Net profit carried to rates es - e) es eee — 696 
Gross profit ae «. £1,280 £1,765 











CITY NOTES. 


The Western Telegraph Company, Limited. 


Tue directors’ report for the half-year ended June 30th, 1900, to be 
submitted to the general meeting on October 30th, 1900, reads as 
follows :— 

The directors submit the annexed accounts and balance-sheet for the half- 
year ended June 80th, 1900. The revenue for this period amounted to £230,434 
19s. 9d., and the working expenses to £80,579 15s, 2d. Aftter providing £11,031 
12s. 4d. for debenture interest and sinking fund, and £3,210 5s. 7d. for income- 
tax, there remains a balance of £135,618 6s. 8d.; tothis is added the sum of 
£6,790 19s. 6d., brought forward from December 8lst last, making a total of 
£142,404 6s. 2d. A quarterly interim dividend, amounting to £31,189 10s. has been 
paid, and £50,000 transferred to the reserve fund. The directors now recom- 
mend the declaration of a firal dividend of 8s. per share, making, with the 
interim dividends, a total dividend of 6 per cent. for the year, and also the pay- 
ment of a bonus of 2s. per share, both free of income-tax, which, together will 
amount to £51,982 10s., leaving a balance of £8,571 0s. 8d. to be carried 
forward. The dividend and bonus will be payable on November Ist. 
The company has recently acquired an interest in the capital of the River Plate 
Telegraph Company, Limited. The directors of the Western Telegraph Company, 
Limited, wi'l become directo:s of the River Plate Telegraph Company, Limited ; 
a resolution to meet there cases is included in the notice convening the extra- 
ordinary general meeting. Under the powers vested in the board by the articles 
of association of the aye pos an amount of £400,000 4 per cent. debenture stock 
has been constituted; of this amount £348,777 has been allotted to the lat: 
holders of the same amount of 4 percent. debenture stock of the Western and 
Brazilian Telegraph Company in lieu of their being paid off at par. The 
balance remains at present i d. Additional cables have been success- 
fully submerged between Para and Rio de Janeiro, and are being continued 
from the latter city to Monte Video. The auditors, Messrs. Deloitte, Dever, 
Griffiths & Co, and Messrs, Gane, Jackson, Jefferys & Wells, offer themselves for 

\ 





re-election. 





The Consolidated Telephone Construction and 
Manufacturing Company, Limited. 


THE report of this company, to which we made a brief reference in 
our last issue, reads as follows :— 


Your directors beg to submit the report and accounts for the year ending 
March 3ist, 1900. Your directors point out that it was not until the end of 
October, 1899, that the new board were in a position to complete arrangements 
for re-organising the management both in London and Coventry. The results 
for the five months immediately following that date, and ending March Sist 
last, are very satisfactory as compared with the preceding seven months, the 
sales for the first-mentioned period showing an increase of over 56 per cent, 
above those for the corresponding months of the previous year. The steady 
increase in the, business during the 12 months terminating September 30th, 1900, 
justifies the opinion regarding the prospects of the company which the new board 
held when, at the invitation of the shareholders, they undertook the direction of 
affairs. The directors, recognising that the accounts should be made up with due 
regard to the actual position of the company, have had the assets of the com- 
pany re-valued where necessary, and the accounts as now presented set out the 
true position. The trading profit for the year amounts to £1,192 Os. 9d. (almost 
the whole of which was made during the last five months) and the total credits 
to revenue amount to £9,703 13s. 94. Deducting the expenses, amounting to 
£2,386 8s. 2d., and including the amount brought forward from last year 
(£185 2s. 2d.), there remains, after writing off the sam of £4,334 8s. 4d. on depre- 
ciation account, a balance to the credit of profit and loss of £3,167 19s.5d. The 
following dividends have been paid during the last seven years :—1893, 2 per 
cent.; 1*94, 2 per cent.; 1895, 14 per cent.; 1896, 14 per cent.; 1897, 2 per cent. ; 
1498, 14 per cent.; 1699, 1 per cent., being an average of £1 12s. 10d. per cent. 
Taking into consideration the conditions under which the year’s trading has 
been carried on, the directors do not feel justified in recommending the pay- 
ment of a dividend for the year ending March 8lst, 1900; but the directors con- 
sider that the present position of the company justifies the payment of an 
interim dividend at therate of 3 per cent. per annum fcr the first six months of 
the current financial year, and they propore to pay such dividend accordingly. 
The directors have reason to expect that in the near future this rate of distri- 
bution will be increased. Satisfactory arrangements have been effected with 
several of those railway companies with whom the company had not been able 
for some years past to do business, and many new accounts have been opened. 
The friction which for several years existed between your company and the 
National Telephone Company has been removed, the result being that orders 
have been received from that company, which your directors have every reason 
to believe will be increased in the future. Considerable orders have been 
received from the War Office and other Government departments; and arrange- 
ments have been made for developing the company’s business in South Africa 
and the Colonies generally. The business of the Anglo-Portuguese Tele- 
phone Company has shown considerable expansion, and the directors 
believe that the position of that company can shortly be placed on a 
still more satisfactory basis, with consequent benefit to your company. 
The lawsuit initiated by the Edison-Gower-Bell Telephone Company against 
manufacturers in Belgium who have infringed that company’s patents, has 
made satisfactory progress, and has entered upon its final stage, the appeal of 
the defendants having been decided against them. -Mr. Henry Grewing 
resigned his position as a director in April last, and on the advice of Sir W. H. 
Preece, K.C.B., Mr. C. H. Reynolds. C LE., late Director-General of Telegraphs 
to the Indian Government, was elected in his place. Mr. Reynolds, in Accord- 
ance with the articles of association, retires by rotation, and being eligible, 
offers himself for re-election. Colonel G. E. Gouraud has given notice of his 
intention to offer himself as a candidate for a. seat on the board. At the request 
of the Shareholders’ Committee of Investigation, appointed in 1898, the 
directors enclose a circular relative to one issued by Colonel Gouraud to some 
of the shareholders in July last. Your directors feel satisfied that the share- 
holders, having elected the present board so recently, will support their con- 
tinued, and so far successful, efforts to bring the company into a satisfactory 
position, and they therefore request the return of the enclosed proxy, duly 
signed and witnessed, at the earliest possible date. The auditor, Mr. J. G. 


Griffiths, F.C.A. (Messrs. Deloitte, Dever, Griffiths & Co.), retires, and being 


eligible, offers himself for re-election. 


Mr. H. F. Jackson presided over the nineteenth annual meeting 
of the shareholders of the above company held at Winchester House 
on Wednesday. There was a large attendance of shareholders, and 
at times the proceedings were somewhat lively. 

The CHArRMAN said that was the first time the new board had 
met the shareholders, and perhaps they. owed an apology to them 
for not holding the meeting at an earlier date. As some of the 
directors joined the board so late, it was found impossible to hold 
the meeting before the Midsummer holidays. It was true that the 
articles of association said the meetings should be held in March, 
but they never had been held then, as the accounts were 
made up to March 31st. Another article said that the accounts 
should be made up to within three months of the holding 
of the meeting, but they would agree that under those rather 
exceptional circumstances it would be a mistake on the part 
of the board to make up the accounts to within three months of the 
meeting. When the directors came into power there was a large 
amount of back work to look after, and they decided to ask Mr. 
Kerr to take the position of managing director. Mr. Kerr was his 
brother-in-law, and the directors did not think that was any 
insuperable objection, and they elected Mr. Kerr to the position, 
and as far as they had been able to judge, the appointment 
had been attended with the happiest results. The most difficult 

“matter they had to deal with was the management of the factory at 
Coventry, and they had obtained a very efficient manager in Mr. 
Dundas. They considered that the five months’ working ending 
March 31st was satisfactory, and in that period practically the whole 
of the profit shown in the balance-sheet was made. He noticed 
that the old directors in their circular objected to that, but the 
directors were in the best position to judge of that. They had taken 
the steps necessary to value the assets, and they would notice the 
remarks which the auditors made upon them; but, of course, they 
could not look upon the auditors as actual valuers, and could not 
pretend to be able to judge whether the values were sufficient. The 
first question they called attention to was £4,2)0, a valuation of 
securities received in 1899, and attributed to arrears of dividends 
on shares in the Edison-Gower-Bell Telephone Company, which was 
taken from the suspense account and put to profit and loss. Those 
shares were exactly in the same position as the 80,900 5 per cent. 
preference shares in the Edison-Gower-Bell Company which they 
saw in the balance-sheet. They were identical with them in every 
respect, and they had received a dividend upon them. Therefore 
he did not see how it was possible to contest the right to 
put those shares in the profit and loss account at that figure. If 
that was wrong, then the entry of the 80,000 shares was wrong also. 
Then the auditors remarked on the appreciation of £300 in deben- 
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tures held in the Anglo-Portuguese Telephone Company. The com- 
pany held first and second debentures in that company ; the second 
debentures were valued at par, and all the directors had done was 
tv value the first debentures at par. Then with regard to the 
question of the re-valuation of the private lines installation, he had 
only to say that the private lines returned a net profit which 
justified them in valuing them at the figure they had. The trading 
profit was £1,152 0s. 9d., which was satisfactory considering that in 
the past five years the average profits had been but £885. The 
»rofitshown inthe revenue account would have been larger had it 
not been that during the transition stage they had had to pay double 
aries to various officers and to pay £76, the balance of the 
expenses of the shareholders’ committee. They had valued the 
-ock at what they believed it to be worth. With regard to the 
»roposal to pay an interim dividend, their justification was that 
ihey were prepared to take the responsibility, for they 
knew what the progress of the business was and what 
profits were being made. ‘Their efforts to increase the company’s 
cope had resulted in an order of a considerable amount being 
received from Australia. With regard to the Anglo-Portuguese Com- 
pany, in which they were largely interested, he believed it was 

ipable of giving much greater profits than in the past, and they 

id important negotiations in hand with the Portuguese Govern- 

ent, and with the Electric Tramways Company in Portugal with 

ference to their system. He thought the negotiations would 
ult in something satisfactory to the company, and hoped to be 
le to report something definite at the next meeting. With regard 
the old standing lawsuit with the Edison-Gower-Bell Company, 

: final stage had now been entered into, and they hoped to hear 

mething of a definite nature before long. The company 

.d hitherto restricted its sales to telephones and telephone 

paratus, but having had inquiries with regard to electric lighting 

iterial, they thought it would be advisable to extend the opera- 
ms of the company to enable them to carry out such orders, and 

»y were making arrangements to acquire a considerable share in a 
'siness in London—a business which had shown a considerable 

ofit, and whose profits were increasing day by day. That matter 

s not yet complete, and therefore he could not gointo it. In con- 

‘sion, the chairman referred to the notice given by Col. Gouraud 

stand for election as a director, and said it was a shabby thing for 

c old directors to try and embroil the company introuble. Hedid 

t think the old. directors ought to ventilate their grievances in the 

ess, but should leave the new board at peace to carry on the work 

the company. 

Mr. C. WooLLEy seconded the motion. 

Mr. Frrzaerawp, the late chairman of the company, said the 

airman had not replied to the questions of which he had given 

tice. 

The CHAIRMAN said he would answer them. They were (1) Who 
old the 300 Telatograph shares to the Consolidated Company ? 
‘They would see the entry in the balance-sheet of £375 for that. 
‘acy were original shares, and were not bought from anyone. Asa 

sult of that investment they had received a first order of £1,250. 

he second question was: “ Did the company pay a dividend?” It 
didnot. The third question was whether the company was in the 
Stock Exchange Year Book, and did it issue an annual report? The 
auswer was yes. Fourth question: Who fixed the price of the 
shares at 14? The price was fixed by the two boards, and one of 
their old directors (Mr. Graving) proposed that the transaction be 
carried through. Fifthly, it was asked what agreements had been 

ade for the payment of salaries to the manager and managing 
director.. That was a matter of domestic management. He had 
wiswered the sixth question as to what relation Mr. Kerr was to 
him. The seventh question was whether a factory in London had 
been purchased, and he had told them all he could about it. Then 
it was asked what remuneration he got from the Consolidated Com- 
pany, the Anglo-Portuguese Company, and the Edison-Gower-Bell 
Company. All he got was that provided by the articles of associa- 
tion. .The total amount paid to the directors was £500. Mr. 
litzgerald then called for the factory accounts to show how the 
profit of £1,100 had been arrived at, but of course he could not 
agree to bring forward such an account or he would not be fit for the 
position he held. 

Mr. Frrz@eraup then addressed the meeting from the back of 
room, but he was so frequently interrupted by shareholders that it 
was difficult for the Press to follow exactly what he said. He said 
he called for the factory accounts, because it was the only way in 
vhich they could arrive at the profits. He had managed the busi- 
ess for a good many years (cries of “ mismanaged”), but the direc- 
tors said the whole of the profit was made in the last five months 
of the year. Mr. Fitzgerald proceeded to read a letter from Mr. 
Menzies, the late manager, to the effect that all the orders executed 
lad come through him, and not through the new men. As a matter 
of fact, the new managing director got £850 a year for three years, 
and the manager £500 a year for five years. The old board had 
always held the £4,200 referred to in suspense, because they knew 
‘lic Edison-Gower-Bell Company would never pay it. He had 
vorked like a black for the company, but he would never go on a 
hoard again. They had been accused of leaving Col. Gouraud in 
1c cold, but there was such a thing as getting hold of people and 
uderstanding-them, and finding them not quite so awful as they 
hought they were. He would like to know what the £900 odd 
.lison-Gower-Bell preference shares meant in the revenue account. 

The CHatRMAN said it was dividend owing which had been paid 


Mr, FrrzgeraLp moved: “That the report and accounts be 
tvlerred back to the directors, with the request that the accounts 
cs made up in the same manner as formerly, and submitted to an 
adjourned meeting one month frem that date.” 

Mr, Baker seconded the amendment, 


4 


In the discussion which followed, the CHatrMaN mentioned that 
the directors had received proxies representing 121,727 shares, 
against 21,000 for Col. Gouraud. 

Mr. Grirritss, the auditor, explained his note to the accounts, 
which was to the effect that while he was frankly met by the 
directors on the matter, he had no means of telling whether the 
value placed on the shares was correct, and he considered it was 
his duty to call the attention of the shareholders and the 
directors to it. 

The amendment was defeated by a large majority, and the report 
agreed to. 





Cuba Submarine Telegraph, Limited. 


Mr. C. W. PanrisH (chairman) presided on Wednesday morning 
over the 58th ordinary general meeting of the above company, 
held at the offices, 58, Old Broad Street, and in moving the adoption 
of the report, said that the traffic receipts, £13,177, showed a decrease 
of £5,646 as compared with the previous half-year. That was a 
serious falling off, but one which they would be prepared for, as he 
had clearly warned them at previous meetings that they were bound 
to lose the exceptional amount of business which the revolution 
and the Spanish-American war and Government business brought 
them, and that further they were bound to suffer for the low rates 
which competition and circumstances forced upon them. In addition 
to the traffic receipts of £13,177, they had £2,158 as interest on 
investments which gave altogether a total of £15,336. The expenses 
had been £6,296; they had carried £2,000 to reservé fund; the 
dividend on preference shares required £3,000, and from the balance 
they were able to pay a dividend at the rate of 5 per cent. per 
annum on the ordinary shares, leaving £5,204 to carry 
forward to the next half-year as compared with £5,165 
brought forward from December, 1899. Their expenses were 
£961 less. Their claim of £8,174 for damage to cables 
during the Spanish-American War, was still outstanding. He had 
unfortunately no definite news to tell with regard to that claim or 
their concession or general position with the Government of the 
United States. The negotiations of Her Majesty’s Ambassador 
with the United States Government were still proceeding, but he 
felt that until the American elections were over and the President 
was elected they could not hope for any definite news. It was 
somewhat discouraging to those who were in business to have to 
meet these long delays, but they must remember that the United 
States Government and the Cuban authorities had still many points 
of the greatest importance to settle as to the future government of 
the land, and he understood that for the present their hands were 
very much occupied, and he was afraid their smaller claims did not 
get the attention they deserved. It was, of course, very hard that 
they should not be paid the subsidies due for the coast cables, and 
they-would be very disappointed if that matter was not settled 
before long, for they ought to receive about £3,000 for the subsidies 
for the three half-years due to them. He would not say much with 
regard to the lawsuit with the West India and Panama Company, 
as it would again come before the Courts. The decision of the 
High Court was completely in their favour, but the West India and 
Panama Company had given notice of appeal, and the case would 
come on again at the end of the yearor early next year. 

Mr. GzorGE Kerrx seconded the motion, and it was carried. 

A SHAREHOLDER called attention to the large reserve, and said that 
the old chairman of the company used to tell them that £100,000 
would be sufficient. They had nowa considerable increase on that, 
and he asked whether their dividends ought to be reduced, so that 
such a large sum could be added to reserve. 

Replying to this, and other questions, the CHAIRMAN said that since 
the old chairman made the statement about the reserve fund, they had 
greatly increased their responsibility, for they had the coast lines, 
and in addition to that, their cables did not get any younger. He 
thought they could trust the board to pay as good a dividend as 
they felt was justified. As to the condition of Cuba, things seemed 
to be in a mess, although it was said that they expecteda good 
sugar crop. 





Electric Street Car Syndicate. 


On 17th inst. an extraordinary general meeting of the Electric 
Street Car Manufacturing Syndicate, Limited, was held at the 
registered office of the company, Wednesfield Road, Wolver- 
hampton, when the following resolution was adopted :— 

That an agreement dated the 6th day of October, 1900, and made between 
the company of the one part and the Electric Tramway Maintenance and 
Construction Company, Limited, of the other part, for the sale of the com- 
pany’s business be and is hereby approved. 

The business, which has now been sold, was established about 
three years ago, for the manufacture of motor-cars, and atten- 
tion has since been turned to electric tramcars and tramway 
appliances. But the Tramway Maintenance Company, who are a 
London syndicate, hope, in regard to electric trams, to carry 
matters far beyond the experimental stage. It is believed that 
they will buy 20 acres of land at Wednesfield for the purpose of 
extending the works. Mr. Thomas Parker, who was chairman of 
the Electric Street Car Syndicate, will join the Electric Tramway 
Maintenance Company, 





Monte Video Telephone Company. 


TuE report for the year ended July 31st, to be presented to the 
meeting to be held in London on 31st inst., states that there is a 
net profit for that period of £9,270, after providing for all working 
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expenses in Monte Video and London, and for depreciation of stock 
of materials. To this should be added £2,258 brought forward, 
leaving £11,528. From this the directors propose to transfer 
£3,500 to reserve fund, and they recommend that, after payment of 
the full dividend at the rate of 5 per cent. per annum upon the 
preference shares, a dividend at the rate of 24 per cent. per annum 
be paid upon the ordinary shares, and that £1,886 be carried 
forward. 





Stock Exchange Notices.—The committee has appointed 
a special settling day as under:—Tuesday, November 13th: Tele- 
graph Manufacturing Company, Limited, further issue of 5,000 
shares of £5 each, fully paid, Nos. 20,001 to 25,000 ; and has ordered 
the undermentioned securities to be quoted in the Official List :— 
Folkestone Electricity Supply Company, Limited, 10,000 ordinary 
shares of £5 each, fully paid, Nos. 1 to 10,000; National Telephone 
Company, Limited, £500,000 4 per cent. debenture stock ; Telegraph 
Manufacturing Company, Limited, further issue of 5,000 shares of 
£5 each, fully paid, Nos. 20,001 to 25,000. : 


Prospectus.—The list closed yesterday in an issue of 
19,900 6 per cent. cumulative preference shares of £5 each in the 
Electric and General Investment Company, Limited. The present 
issue is made to provide the additional capital rendered necessary 
by the steddy increase of the company’s business, especially in con- 
nection with the great development which is taking place in electric 
tramway and railway undertakings. The 19,900 shares are the 
remaining unissued shares of the company, which have now been 
issued as preference shares with special preferential and other 
rights. 


The Submarine Cables Trust.—It is announced that, 
in accordance with the terms of the trust deed, tenders are invited 
from the certificate holders of certificates to be redeemed out of 
surplus income, accrued to October 15th inst., at a price not to 
exceed £120 per certificate, the certificate holder retaining the 
coupon of reversion attached to any certificate which may thus be 
redeemed. 


The Calcutta Electric Supply Corporation, Limited. 
—The directors have declared an interim dividend on the share 
capital at 3 per cent. per annum for the half-year ending June 30th 
last. 


City of London Electric Lighting Company.— 
Letters of allotment in respect of the issue of £200,000 44 per cent. 
second debenture stock, which was over-subscribed, have: been duly 
posted. 


Castner-Kellner Alkali Company, Limited.—The . 


directors have decided to pay an interim dividend on the original 
capital, as well as on the new capital allotted to the shareholders of 
tne Aluminium C »mpany, at the rate of 8 per cent. per annum for 
the six ivouths ended September 30th. 


British Columbia Electric Railway Company.—The 
preference share registers will be closed against transfers from 
October 21st to October 31st, inclusive. 








TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending October 20th, 1900, were £259; receipts for corresponding period, 
1899, £825; decrease, £66. Total receipts to date, £18,668; corresponding 
period of last year, £18,683; increase, £30. 


The Bristol Tramways and Carriage Company.—The receipts for the week 
ending October 20th, 1900, were £2,993 19s. 10d. ; corresponding period, 1899, 
£8,060 19s. 94.; decrease, £66 19s. 11d. 


The Central London Railway.—The receipts for the week ending October 20th, 
1900, were £5,465; previous week, 45,421; increase, £44, Total receipts 
to October 20th, 1900 (12 weeks), £58,396. Miles open, 6. 


The City and South London Railway Lamenny Ee receipts for the week 
ending October 2ist, 1900, £1,708; October 22nd, 1899, £1,019; increase, 
£689. Total receipts for half-year, 1900, to date, £24,592; corresponding 
period, 1899, £15,254; increase, £9,338. Miles open, 1900, 43; 1899, 34. 


The Cork Electric Tramways and Lighting Company.—The receipts for the 
week ending Thursday, October 18th, 1900, were £410 6s. 1d.; corre- 
sponding week last year, £377 8s. 7d,; increase, £32 17s. 6d. Total to 
October 18th, 1900, £17,463 7s. 10d.; corresponding period last year, 
£16,009 16s, 1d.; incrcase, £1,453 lls, 9d. 


The Dover Corporation Tramways.—The receipts for the week ending 
October 20th, 1900, were £198 Os. 54d.; October 21st, 1899, £187 19s. 11d.; 
increase, £10 0s. 64d. Total receipts to date, 1900, £8,875 Os. 23d.; corre- 
sponding pcriod, 1899, £8,463 4s. 1d.; increase, £411 16s. i. Miles of 
track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,966; 1899, 4,748. Number 
of cars, 1900, 11; 1899, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, October 1th, 1900, were as follows:—D. U. T. Co., horse cars, 
£27 2s. 2d.; ditto, electric cars, £3,468 16s. §d.; D. 8. D. Co., electric cars, 
£749 16s. 6d.; total, £4,245 15s. 1d; corresponding week last year—D. U. T, 
Co., horse cars, £705 t's. 0d.; ditto, electric cars, £2,802 14s. 7d.; D. 8. D, 
Co.; electric cars, £726 18s. 8d.; total, £8,735 18s. 10d.; increase, £509 
16s. 8d. ; aggregate to date, £78,548 9s. 4d.; ate to date last year, 
£70,370 9s. 5d.; increase to date, £8,177 19s. ta ‘The mileage worked is 
44 miles electrically, 1 mile by horses, as st 32 miles electrically, 
12 miles by horses, for the corresponding period last year. 








The Liverpool Overhead Railway Company.—The receipts for the week ending 
October 2ist, 1900, were £1,594; corresponding week last year, £1,571; 
increase, £23. Total traffics from July Ist, 1900, £27,876; ditto : 
ing period, 1899, £26,174 ; increase, £1,202. Miles open, 6°57 chains. 








STOCKS AND SHARES. 


Wednesday Evening, 

Ir was at first supposed that the new Anglo-German agreement 
would have been hailed by the Stock Exchange with a rapturous 
rise in all the investment markets. The expected did not happen, 
however, and although there has been a fair demand for gilt-edged 
stocks during the week;-very little fluctuation in prices has ensued. 
Dealers in Electric Supply shares have been busy with Debenture 
dealing, and again we have to record the steady strength of this 
section. In connection with this, we do not think we are exposing 
any State secrets in mentioning that the City of London Company's 
issue of £200,000 in 44 per cent. second Debentures, was publicly 
subscribed to the extent of £183,000. The remainder was taken 
privately, as no underwriting was done. The City company is-fully 
entitled to congratulate itself upon the result achieved. 

New issues are again in the air. The Chelsea Electric Supply 
Company is about to invite subscriptions for fresh capital to the 
tune of £84,000. The issue will be made in 14,000 Ordinary shares 
of £5 each, offered pro rata (about one new for three old) at £6 per 
share. Chelsea Ordinary standing at 7 in the market, this will pro- 
vide a bonus of 5s. or 6s. per share to Chelsea proprietors. The 
price of the old still carries the “rights,” although the books of the 
company were closed on Tuesday night. 

Charing Cross Preference shares are } better, otherwise the list 
of shares is unaltered since last week. There has beena tendency 
to sell Westminsters, but the price is not affected. City of London 
5 per cent. Debenture script is a point to the good on the success 
of the junior stock’s issue. Brush Ordinary and Preference have 
declined on sales by a few speculative holders who got tired of 
hoping to see the price improve upon its recent advance. 

As regards the telegraph market, a somewhat sensational collapse 
inthe Anglo-American Telegraph Company’s stocks is the principal 
feature. The Preferred has been the chief sufferer, and the quota- 
tion exhibits a drop of no less than 6 per cent. on the week. This 
is attributable to a semi-scare that has seized holders, who, seeing 
the price of the Anglo-American Deferred falling away, took fright, 
and gave orders for their “B” stock to be sold at best. After its 
slump we are inclined to consider Anglo-Preferred cheap, and if a 
sharp reaction does not set in, it will be surprising. ‘“ Directs” are 
also down, but the fall in this case has not exceeded }. Possibly 
the fear of the new German competitor may turn out to be worse 
than the actuality. : 


Eastern Ordinary is better, the Anglo-German agreement paci- 
fying the market, and Eastern Extension Debenture stock has been 
in request. Western Telegraph shares are } off, notwithstanding 
the company’s report, which is quite satisfactory. In the telephone 
list Nationals are still 44, and as a speculative investment, we would 
again call attention to the company’s prospects. The 34 per cent. 
Debenture stock is a point down, but the Preferences do not move. 
A battle royal is going on within the ranks of the Consolidated 
Telephone Construction and Manufacturing Company. ‘The fracas 
is regarded in the Stock Exchange as more or less of a personal affair 
between the present directors and their predecessors, and the price 
of the shares keeps in its lowly confines of 4s. to 5s, Amongst other 
miscellaneous companies’ items of interest, we may mention that the 
Electric Investment and General Company wants £99,500 in 6 per 
cent. Preference shares. The money is required more especially for 
the development of the company’s electric tramway and railway 
undertakings. 

It is distinctly amusing to find several of the most influential 
dailies informing their readers that Marconi’s Wireless Telegraph 
shares have just been placed on the market at about £3 10s. For 
the last 18 months we have been Keeping our readers in touch with 
the movements in this dark market, but the spontaneous way in 
which our contemporaries have mentioned the “ new introduction” 
to the market makes us wonder whence they drew their unanimous 
inspiration. 

Babcock & Wilcox, to which we called attention last week, are 
up 4, and Telegraph Construction have risen £1. British Insulated 
Wire, on the other hand, are down a point. The traction market 
continues stale, and there is nothing noteworthy to record in con- 
nection with electric railway securities. The Central London's 
traffic of £5,415 for the week is the best taken since the opening of 
the line. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 










































































— Closing mie ae 
Present 4 or Dividends for CGoundati Gnatati w nd 
Issue. _— Share| the last three years. | October 17th. | October 2th. October ath, 
1897. | 1898. | 1899. Highest. | Lowest. 
110,900 | African Direct Telegraph, 4 % D 100 | ... so «~ | 99 —103 99 —103 
125,000-| Amazon Telegraph 5 Debs., New, *L to 1, 250 Red. 100 | ... xs .. | 85 — 90 85 — 90 aps ies 
875,520 | Anglo-American Telegraph ... .» [Stock] 3 % | £3 9s.| 73/6 | 56 — 59xd} 54 — 57 564 | 55 
3,062,240 Do. do. 6% Pref. ... [Stock] 6 % | 6 % | 6 % |1054-1064xd| 994 100$ | 1054 | 100 
;,062,240 Do. do. Deferred . |Stock| ... 18s. %|£1 7s.| 10h— 11 | 10}— 10% | 105 | 10,, 
44,000 | Chili Telephone, Nos. 1 to 44,000 Shere 514%|3 4%| 24— 34 24— 34 ae ued 
,000,000$| Commercial Cable... $100|;8%1|8%|}|8%|165 —175 {165 —175 vie ue 
1,563,0781 Do. do. Sterling 500 year ‘4 %1 Deb. Stock Red. |Stock] ....| ... | :.- {100 —102 [101 —103 | 102} | 101 
16,000 | Cuba eye ai e «| 10};7%/|8%17%)| 64— 7 64— 74 ce a Geer 
6,000 Do. 10% Pref. ine soe ove 10 |10 8 10 8 ~~. | 15 — 16 15 — 16 wet 
12,931 | Direct Spanish Telegraph ... oe ie 5|4 4 4%| 4— 5 4— 5 
6,000 Do. do. 10 % Cum. Pref.... 5 ]10% | wa 9 — 10 9 — 10 
30,000! - Do. do. 44 % Debs. 50| ... | .. | [100 —104% [100 —104 %} ... | ... 
60,7107) Direct United States Cable ... 20 | 34% | 34% | 3 % | 104— 11 xd) 10}— 102 10% | 103 
111,000 | Direct West India Cable, 44 % Reg. “Deb... Pare tT ee ae «» | 99 —102 99 —102 is <= 
1,000,000 | Eastern S ataatia Ord. Stock Sep ae . Stock} 7% 17% | 7 % |148 —153xd/149 —154 152 | 1493 
1,795,000 34 Pref. Stock i ois) en er ave «. | 99 —102xd| 99 —102 101 994 
1,432,2687 De Mort. Deb. Stock Red. . |[Stock| 4 % ee .» {115 —120 {115 —120 118 1174 
250,000 | Eastern Extension, Accboaleata and China Telegraph ...| 10'!7%|7%|7%)} 15 —154xd| 149— 15} 154 | 14% 
6.7001 Do. 5% (Aus. Gov. Sub.) Deb., 1900, red. ann.}| 499 | 5 %, oe =e 
= drgs., reg. 1—1,049, 3,976—4,326 
26,6007 Do. do. Bearer, 1,050—3 975, 4,327—6, 400 |100|5% sos “ane sen A eas cus 
320,0007 Do. 4% Deb. Stock ... % Stock} 4 % 113 —118 114 —119 1154 
Eastern and South African Telegraph, 4 % Mort. Deb.) 
300,0002; Nos. 1 to 3,000, red. 1909 100 99 —102 99 —102 
200,0007 Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,0¢ 000 | 25] ... ate .-, {100 —103% |100 —103% | ... bee 
180,227 | Globe Telegraph and Trust ... 10 | 44% | 58% | 54% | 108— 114 | 103—11} 113} 103 
180,042 Do. do. 6% Pref. ae 10/6 %/|6 ww. | 15 — 154 | 15 — 154 153 | 153 
150,000 cape Telegraph, of Coperingsn. 10 |10 % /|124 32 — 34 32 — 34 32 ia 
Ha. and Bermuda Cable, 44 1st Mort. “Debs., 
84,300 within Nos. 1 to 1,200, Red. f| 100} + ee «- | 98 —101 | 98 —101 se ase 
17,000 | Indo-European Telegra mes 25 |10 & 10 % 10 %| 49 — 53 | 49 — 53 52 51} 
100,0007| London Pintino-Brecilien Telegra 6 % Debs. ... 100 | 6 cag «- {1083 —106 (103 —1C6 wee cat 
72,680 | Montevideo Telephone, Limited, graph, 6 Nos. 1 to 72, 680 . pS ee ooo | 2% +— 34 4—- 3 <i 
86,492 Do. do. do. 5 % Pref., Nos. 1 to 86, 492 1/4 A 5% g— 1 #— 1 eee ae 
490,000 | National Telephone, 1 to 490,000... be 5|6 6 5 4g— 4§ 4g— 4§ 4. ‘ 
15,000 Do. 6% Cum. 1st Pref. 10 | 6 6 6 13— 156 | 13 — 15 13 
15,000 Do. 6 % Cum. 2nd Pref. ... 10|}6%|.6 6 13 — 15 13 — 15 ake 
250,000 Do. 5 % Non-cum. 3rd Pref, 1 to 250,000 5/5%1|5 ¢2} o6— 8 | 6— 8 aoe 
2,000,0007 Do. 34 % Deb. Stock Red. tock| 34% | 34% | 34% | 97 —100 96 —99 98 97 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1;/5His6Hl5% — 1 g— 1 bis Sei 
100,0007| Pacific and European Tel., 4 % _ Debs., 1 to1 000 ... | 100} 4%] ... --- {100 —103  |100 —103 
11,839 | Reuter’s.. ‘ 8}5%15%15%| 7— 8xd 7— 8 
3,381 Submarine Cables Trust ee Cert.| .... oie «» (124 —129xd)124 —129 
58,000 | United River Plate Telephone pe 515%1|6%°% 17%| 48— 52 | 43 53 
16,639 Do. do. 5 % Cum. pref. Nos. 1—16, 639 1, a eee ; <a 49— 54 49— 5} 
179,947 Do. do. 56%D tock} . 104 —107 |104 —107 
200,0002) West African Telegraph, 5 % Debs... 100 98 —101 | 98 —101 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, ou—s3, 008 24 — 1 — 1 
150,000 Do. do. 4% Dehbs., 1—1, 500 gua. by Bra. Sub. Tel. 100 = 100 —103 {100 —103 
389,731 | Western and Brazilian Telegraph 4 % Deb. Stock Red. ... |Stock) ... ‘Fe cigs eae cab ie as a5 
207,930 | Western Tega Ltd., Nos. 1—207,930 . a ee ie by Sy oy 149— 154 | 144—15 143 | 148. 
75,000 Do. do. 5 Debs. and series, 1906. 100 |. 3. ste ... (103 —106 (103 —106 we és 
88,321 | West India and Panama Telegraph . 10| 2 2% | 8% #— 1 #— 1 
34,563 Do. do. do. 6 % Cum. Ist Pref. 10 | 6 al fs 64— 7% | 64— 75 
4,669 Do. do. do. 6 % Cum. 2nd Pref. . 10 | 6 a 6— 7 6— 7 = a 
80,0007 Do. do. do. 5% Debs., Nos. 1 to 1,800 100 | 5 .» (105 —108 (105 —108 1032 | ... 
; 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., na 5|4 6%1|6%|7-— 8 7— 8 
12,000 Do. do. 7% Cum . Pref... 5|7 we a 8h— 94 84— 94 ees 
50,000 | Charing Cross and Strand Electricity Supply . 5i7%18%19%| 9I— 10° 9 — 10 93 
20,000 Do. do, do. do. 44% Cum. Pref. NS eee eas asa 54— 52 d4— 6 at 
34,000 |*Chelsea Electricity Supply, Ord. ...- 51}6%1}6%/\/6%)| 6— 64— ose ses 
150,000 Do. do. do. % Deb. "Stock Red. Stock} 44% vee .. {110 —113 |110 —113 111? | 111 
60,000 | City of London Electric Lighting, Ord. 40, 001—100,000.. 10/10 %/6%|14%} 8— 9 8— 9 84 | 8} 
40,000 Do. 6% Cum. Pref., 1 to 40,000 . 10}/6%\|6%| ... | 12}—198 | 12§—133 [ .. |... 
400,000 Do. 5 % Deb. Stock, Scrip. (iss. at £115) ‘all paid Pr (iy ey Bee -. (124 —129 (125 —130 as 
40,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10) nil nil |4%| 8h— 9 84— 94 9 815 
20,000} Do. do. do. 6 % Pref., 40,001—60,000| 10/6%/6%| .. |11—12 | 11 —12 11Z| ... 
200,000 Do. 44 % Deb. Stock, Prov. hg (all paid) Rd.... |... |. whe 108 —1l1 {108 —112 oes ‘ 
26,100 | Edmundson’s Elec. Corp., Ord. Shar oe a 51}5%17% 44— 5 44— 5 
75,000 Do. do. 44 % Ast Mort, Deb. Stock. 100 oes oan 101 —104 101 —104 a tore 
110,000 | London Electric Preis Corporation, Limited, ore wes bE ee: fo 17— 2} 1g7— 2} 235; 2 
49,840 Do. do. do. Pref. Gh ered a oy “a Poe 44— 5 44— 5 ep nig 
250,000 Do. = do. 4% 1st Mt. Db. Steck Rd. |Stock| ... see ... |100 —102 |100 —102 ies aa 
85,000 | Metropolitan Electric Supply, 101 to 62,500 ‘ 10 | 6 & 5% | 5 % | 1384— 144 | 134— 144 144} 132 
220,0007 Do. 44% First Mortgage Debenture Stock | ... 4h ies we. [L112 —115 |112 —115 ade “ae 
220,000 Do. 384% Mort. Deb. Stock Red. . .. [Stock] ... as 97 —100 | 97 —100 984 
6,452 | Notting Hill Electric Lighting * cay 10 | 6 6% 17% | 144— 154 | 144— 154 = 
40,000 | St. James’s and Pall Mall Electric Light, ro 5 (144% |144% (144 15 — 16 15 — 16 153 
20,000 Do. do. 7 % Pref., 20,081 to 40, 080 5|7 Bo ys 8— 9 8— 9 exe 
12,000 | Smithfield Market Elect. Supply, | 2 ree Ks 2— 2 2— 2 
50,000 Do. do. 4 % Deb. 100} ... $3 .. | 85 —[95 |.85 — 95 
65,000 | South London Electricity Supply, Ord. St eee = ive 3— 4 24— 34 aac bas 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000... 5 12 % [12 % 13 %} 12 —13 | 12 — 13 122 | 12} 
* Subject to Founders Shares. Quotations on Liverpool Stock Exchange 
t Unless otherwise sta ares are fully paid. Dividends in deferred share warrants, te being used as capital. 
Dividends marked § are for a year consisting of latter of one year and the first part of the next. 
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v.1 49 Wa 11906. Ooronme 96 19001 TOR BIEROTRTAAT, RAVInW 683 





-- ~@C~--”- wa ee eee ee eee eee ee eee 











































































































682 THE ELECTRICAL REVIEW.  [¥ol. 47. No. 1,196, Ocronma 26, 1900. 
— 
SHARE LIST OF ELECTRICAL COMPANIES.—Continued. ee 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. : THE 
Stock : Closing Closing Business don: 
Present Dividends for ; © 
NAME. 
Issue. Pal the last three years. a a: Oot sun” ood 
t 1897. | 1898. | 1899. Highest | Lowest Tue exh 
20,000 | British Aluminium 7 % Cum. Pref. . oe 10 ey. eA 34, 9— 10 9 — 10 #5 Dicki Isc 
300,000 Do. do. 5% 1st Mort. Deb. Stock Red. we. [Stock] .,, os . | 938 — 97 93 — 97 aaa Sos tion at t 
80,000 | British Electric Traction _... Pe Gk | en 6%} ... | 183— 144 | 124— 134 133.| 134 which ¢ 
50,000 Do. do. 6% Cum. Pref. | 10]... Ass -. |12—18 | 12 — 13 1274} 123 authorit 
200,000 Do. do. 5% Perpetual Debenture Stock ... Stock} ; | °° | “° f20 —193 [190 —193 | 199 120} pelow, V 
85,0002 |{ British aacenstte® eds Ord. £1 shares, 50,001—135,000 | ... | ... +e ee g#— 34 #— 43 ak sc to adopt 
50,000 ft Do do. 6 % Cum.Pref., 1—50,000 aie, EER: Bape a oe §— # §—- # okt Ly, it sugzes 
500 |t Do. do. 44 % 1st Mort. Deb. ... ee Ohta a oc. OT OS 97 — 99 ae a quthorit 
40,000 | British Insulated Wire Ord., Nos. 1 to 40,000 ig 5 | 15 %| 15 %| 20 %} 11 — 12 11 — 12 aoe Council 
27,500 Do. do. 6% Cum. Pref. Nos. 1 to 27,000 . see San Sa 53#— 64 52— 64 zie bee tricity it 
105,731 | Brush Elecl. Enging., Ord., 1 to 90,000 _ ... oa 2] 3 5 6% 12— 2 1g— 13 wy 13 Comnan 
105,731 Do. do. Non-cum. 6 % Pref., 1 to 90,000 ins 2! 6 6 6 %| 24— 23 _— % 24 2; the inste 
125,0007 Do. do. 44 % Perp. Deb. Stock a .. [Stock] .., or -» |106 —111 106. —111 sos ee avoid tl 
125,000 Do. do. 44% Perp. 2nd Deb. Stock —... |Stock} | <. | "° i102 —104 {102 —104 a, introduc 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000_... 5 | 124%] 15 %| 15 %| 124— 134 | 124— 134 13} | 122 
20,000 Do. do. 5 % Cum. Pref. iy ke OP ‘ee ase 5— 54 5— 54 Sb}. 
90,000 Do. do. 4% % 1st ne Deb. Stock 3 Red ... |Sock}).. | 2. | 2 fxo —aa ftto ara] ww | Sines ¢ 
213,533 | Central London Railway, Ord. Share ve | MOP. 1 ue | oe | 10 — 108 - | 10 — 10h | 10] 103 es @ 
61,033 Do. do. Pref. meee. a6 rae ot ee ane ane 5— 54 43— 54 Shi widening: 
71,447 Do. do. Def. do. bee és ves See a ae 5 — 5h 5 — 5h 5s] 54 mitte.s (I 
855,000 | City and South London Railway ... Stock) 17% 23%! 18%| 58 — 61 68 — 61 59 Ny el on 
A 37,500 | Do. do. Ord. shares Nos. 22, 501 to 60,000 .. Ses . eH: a Pas 8 a ee 7g be piace 
32,098 | Crompton & Co., Nos. 1 to 32,098... aE 6 %| 74%| 38— 42 3 4 3 a the purpo 
100,000 Do. 5 % 1st Mort. Reg. Debs., 1 to 900 of 99 —102 - a. t i) a be 
D £100, and 901 to 11,000 of £50 red ro ae a —102 ven ane cently off 
99,261 | Edison & Swan Utd. El. Legt., “ A” shares, £3 pd. 1 to 99,261 5] 6% 6 6 %| 12— 24 12— 24 138]... twoC oun 
17,139 Do. do. do. “A” Shares, 01—017,139 5] 6% 6 6 %| 3h— 44 3h— 44 Me a i A a 
344,023 Do. do. do. 4% Deb. Stock Red ae iS Eee he .. | 90 — 92 90 — 92 91 Gs the widen 
112,100 | Electric Construction, 1 to 112,100 ... onl ST 6 6%} 2— 2% | 2— 23 24s}... at the sol 
25,000 Do. do. ‘ Cum. Pref., 1 to 25,000... Se 2/7 7 Ri 22— 3} 23— 3} i fa pe b 
140,300 | Do. do. Perp. 1st Mort. Deb. Stock ... [Stock] ....| ....| |... |102—105 [102 —105 | 104 | accor'ied 
9,6007; Greenwood & Batley, 7 Mf Cum. Pref., 1 to 9,600 .. on P= ROE o@ & 7 7%| 10 — 11 lo—u a Ry Com: te 
30,000 | Henley’s (W. a os Works, Ord. ‘es oe 5 | 12 14 15 %| 124— 134 | 124— 134 13 123 Road, the 
30,000 a do. 44 % Pre 5 7 7 % cae 5 — 5h. 5— 54 58 aK Committe 
50,000 do. 44 Mort. Deb. Stock... [Stock] 4% .. {108 —112 [108 —112 pi 2 there are 
50,000 Indie: Rubber, Gutte-Percha and Telegraph Works | 10/10 %/10%| ... |20—21 || 20 — 21 ioe ein or a 
300,000 Do. do. do. A? ai 1st Mort. Deb.. “9 4 sce .» | 99 —102 99 —102 av iv ordi y 
37,500 Ppeeot ene Railway, - ae wee 3} 3 32%| 8i— 9 s%— 9 Balk ee This ) OV 
10,000 |+ Pref., £10 paid ae ove t. 10 |S 5 13 — 13% | 12— 13} wae sat pa a 
37,350 Senate Constzution and Maintenance 66 oss | 48 | -26 15 15 34 — 38 35 — 39 374 | 354 asceciod ti 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 §00 900 4 50 vas ++ ¥|L01 — 104 {101 —104. pn oe for Jiciit 
20,000 | ‘Telegraph Manufacturing, Ord. Nos. 1 to 20,000... 5] .. | 8% 13 &| 10g— 114 | 10k— 228 | uF a pone 
20,000 Do. do. 5 % Om. Prt. Nos. 1 to 20,000.. Bh wn dite 1) neh oe ae ow et eee any reler 
540,0007) Waterloo and City Railway, Ord. Stock .. aoe) ROBT ccs 3 %| 3 %| 94-— 97 94 — 97 a ae miss re 
The mi 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. = 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. nic pee 
Brompien and Kensington, 44 aa Debentures of £100, 108—106. wpa) 181s and nies Electric Ligh ary Shares £65 (fully beyond de 
Maham, Ashton, and Hyde Bicotric (2 (eid iba Ord., 165—174. EE os wor gy 846 ull 5 ally a Secas 
2 ] , e idend, . , Ordinary Share: any accou 
Do. do. + (£10 pd.), ” 10—104. *T. ere mg in (fully paid), 173. st the Comn 
* From stiantesiol Share List, Bank rate of discount 4 per cent. (July 19th, 1900). — 
no less th 
MARKET QUOTATIONS, Wednesday, October 24th. tba 
CHEMICALS, &e. | This woek.| Last week.|Inc. or Dec. | METALS, &c, (continued.) This week, | Last weak, fdaait Vee: me and 
| : carrying | 
Acid, Hydrochloric... wt. ets bo: = Co; ees ve mane 
osthmeee so Bel | | | ge Bert) ef ae |: as 
Sin% Oxalio = iee a -. perowt. 82/- | 82/- oe C (Electrolytic) Bars’ +. perton; £83 10 £83 10 ae failure hi 
a ws ag ee ee +. percwt, 5/6 | 5/6 oe é ” ” Sheets +. per ton £92 £92 oe London 
a Ammoniac, Sal percwt.|  89/- |  89/- i “2 Rod -» perton} £85 10 £85 10 te : 
. Ammonia, Muriate (crystal) .. per ton £83 10 £33 10 oe & e H.C. Wire per Ib. le s es 
+» perton £390 «=| £80 ve SBboniteRod... .. .. «. perlb. /- /- * As the ( 
cBlesshing pewler. .. |. perton a7 | at - yt eae Paemenpeeeetes = ~s 5/- 5/- ss for anew 
a Bisulphide of Carbon... .. per ton £15 £15 es nGerman Bilver Wire =<. <. perlb. 1/6 1/6 ‘s authority, 
aBorax 9...» «+ ++ perton| £1710 | £1710 i hGutta-percha fine.. .. .. perlb. 8/6 8/6 “ is to be lai 
. Bensole eOeee) ar +» per gal. 4/- | q/- oe h India-rubber, Para _ oe -» perlb.| 4/- to 4/l 4/ dec. No! the | 
A=. ent") 08 5/6 =| SG % 4 Iron, Charcoal Shee . per ton £18 £1 of" essential 
Copper Sulphate oe +» perton £25 £25 ‘ie & » Pig (Cleveland ¥ warrants) .. per ton 67/9 67/9 a loca ity 0 
alead, Nitrate... 1). per ton £25 £25 ee 4 ,, Forgings, according to per ton| From £11 | From £11 " impractic 
a ,» WhiteSugar... +» per ton £81 £81 de ee Scrap, heavy .. i +s per ton} 70/- to 72/6 | 70/- to 72/6 $e out aud a 
a Methylated Spirit : Pargal| “96 | “se” > packer ncrpge Matai: PP Nee = é auttoriti 
a Naphtha, Sane at160°C). per gal. 5/6 5/6 as g Lead, English Ingot .. .. perton { to £17 15| £18 } dec, new tram 
a Potash, Bichromate, in casks.. per Ib. oid. . ot a vw. Sheet .. .. perton £19 £19 ie State of af 
@ y Caustic (75/80%) +. perton £ ee m Manganin Wire No.28 .. .. perlb. 8/- 8/- ie as it is wi 
a _,,  Bisulphate +» perton £85 £35 * g Mercury ae “us AS +» perbot. £95 £926 *| 2s. 6d. ine, the need: 
aShellac.. +. per cwt. 64/- 62/- 2s. ine, @ Mica (in original cases), small .. perlb.| 8d. to9d. | 8d. to 9d. ee obligation 
a Sulphate of ‘Magnesia .. per ton £4 10 £410 ‘a Gig am » medium. perlb.| 1/9 to 2/9 | 1/9 to 2/9 Pi there mu 
a Sulphur, Sublimed Flowers . per ton £6 £6 os da » large .. perlb.| 3/3to 7/3 | 3/8 to 7/3 ny our peopl 
. ” —e, . per ton £5 10 £5 10 ae p Phosphor Bronze, plain castings perlb.| 1/ltol1/4 | 1/1 to 1/4 “ must be 
+» per ton £5 £5 oe Pp ” oiled bars & rods per Ib. | 1/1 to 1/4 1/1 to 1/4 oe hitherto, 
@ Soda, Caustion (white 70%) :. perton| £10 15 £10 15 & D a i _ strip & sheet per lb.| From 1/3 m 1/8 se be withdr 
@ » Crystals ++ per ton £8 £8 * oPlatinum .. peroz.| £8 186 £3 18 6 ‘i councils v 
an Bichromate, casks .. per lb, 23d. 22d. os p Silicium Bronze W: per Ib. | 1034. to 1/1 104s. to 1/1 a Council a 
{Soe Magnet sootngto done per ton From 3 £15 ae = — ef 
METALS, &o. 9 Tin, blook v5 Sarre { = Re £2 tic 
d Aluminium Wire, in ton lots.. perton | £294 £224 fe ee | ae e+ per Ib. 9/- 2/- * Althoug 
b Sheet, ~¥ ton lots per ton £191 | £191 ee | wire, Ni lto is per Ib. 1/9 19 os tram ae 
p Babbitt’s metal ingo’ per ton | £80 to sus £80 to £150 a7 | -p White roe sg triction Metals — of passin 
c Brass (rolled metals to 12") basis per lb. ie “ye “White Ant” brand . per ton) £40 to £70| £40 to £70 *. proceed w 
e , Tube(brazed) .. +» perlb. | 10d. 1 oe 4 pan rr 8 le 101b. bats per lb. 6 9 oe on existin 
° os Y _ —_— ¢. Oe ~ q | es Bee eee Best Flax, ; - we per ~ 4 ue. a & very she 
ee rib, q | . oe } ” < oe le . es . of lines 
¢c Copper Tubes NN . ie Ib. lijd. | = 113d. 3 H ” — Sri 101 = Ibs. .. ioe Ib. ia: te. ee ee sy as 
¢ (solid drawn) .. per lb. lid. | 1ld. =X | ; Jute, 180 Ibs. rov perton| £14 10 £14 10 a effective s 
g Copper Bars (best selected) .. per ton £85 | £85 ve | k Zino, 9h't. (Vielle Sheenages ond.) per ton| £24 5 nett | £94 6 nett. ie : of attenti 
te u adopt an 
a Messrs. G. Boor & Co. f India-Rubber, G.-P, and Teleg. Works k Messrs. Morris Ashby; Limited. Sretons 
b The British Al Co., Li : P “ of the Cor 
Quotations c Besse a Thos. Bolton & Sous, td. | Quotations (= Messrs ou e ben peareowe. Co. » Ltd. Quotations - Messrs. ke qT, Ses & Ca., i ee at Go 
, plied by | ¢ Mesars. Bolling & Lowe. upplied Messrs. J & “ ° 
e Messrs. Smith & Co. } Meusrn, Bourg’. Yeo & Co, . ? her Bouse Oow 
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THE LONDON COUNTY COUNCIL AND 
ELECTRICAL MATTERS. 


Tue exhaustive address which has just been delivered by Mr. W. H. 
Dickiison, chairman of the London County Council, deserves atten- 
tion at the present time in view of the various electrical questions 
which come within the province of the central administrative 
authority of London. The address, an abstract of which is given 
below, voices the principles which the County Council has decided 
to adopt in regard to the construction of new electric tramways, and 
it suczests the possibility of the Council overriding the veto of local 
authorities in relation to tramways, points out the intention of the 
Council to obtain legislative powers to deal with the supply of elec- 
tricit , in bulk, and concludes by hinting that the National Telephone 
Com»any is now sorry that it did not reduce the rental charges at 
the \:-tance of the representations made by the Council, and thus 
avoi. the competitive system of the Government now about to be 
intrecuced. The abstract is as follows :— 


THE PRINCIPLES OF TRAMWAY CONSTRUCTION. 
Sines the Council has become possessed of the tramways it has become 


evidet that in many parts of London the necessary development of these 
mean; of locomotion can only be effected in connection with considerable 
widen ngsof streets, and much negotiation has between these two Com- 


mitte. s (Highways and Improvements) upon this subject. An important ques- 
tion ©’ principle had first to be discussed with regard to the,cost of these 
impr: ements, and it was ultimately settled that each proposal should 
be j} aced in one of three classes. improvements necessary for 
the purposes of street traffic alone, apart from any tramway traffic, the cost of 
whic) should be charged wholly to the Improvements Committee ; secondly, 
impr: ements necessary to meet the needs partly of the general traffic and 
partl: of the tramway traffic, and of this the cost would be divided between the 


two( ciamittees; and, thirdly, improvements necessary only for the tramway, 
the c.-. of which is to be borne entirely by the tramways underéaking. 

Un -r this arrangement the og tea Committee have recommended 
the vw: ening of Blackstock Road, Islington, and Harleyford Street, Lambeth, 


at the sole cost of. the tramways undertaking, and the widening of St. John 
Stree’ Clerkenwell, and High Road, Streatham, the tramways undertaking 
payin. one-half the cost of acquiring the property. A similar treatment was 


accord to the proposals for constructing light railways, and of these the 
Comr.ttee submitted improvement schemes for Archway Road, Islington ; 
West ‘iill, Wandsworth; Shooter’s Hill Road, Blackheath ; and Lewisham High 
Road, ‘he cost beingin each of these cases divided between the Improvements 


Com:.ittee and the tramways undertaking. In most of these improvements 
there ove properties along the road of which only a portion of the garden or 
forecc rt is required to be taken, and the Council decided to ask Parliament to 
make » special provision in these cases for releasing the Council from the 
ordinary obligation of taking the entire pogeste when any part of it is touched. 
This» vovision is not only reasonable but absolutely essential if any extensive 
scher:c for new tramways or light railways in London is to be carried out, 
exce} at a prohibitive cost, and I am glad to say that Parliament has 
accevicd to the Council's contention. In the case, however, of the applications 


for lilt railways, it seems that the Railway Commissioners, to whom these 
proposals have to be submitted, are not empowered to give a similar exemption, 
and x cordingly the schemes as laid before the Commissioners did not contain 
any : ‘erence to the widenings. The result of this was unfortunate, as the Com- 
missioners decided that, as the proposals were not complete in themselves, it was 


impo-.ible for them to approve thescheme. 
The management of the existing horse tramways, important though it is, 
forms »ut a very small part of the problem which the. Highways Committee has 


to so!ve. It has two very difficult and very urgent questions to deal with. 
First, ‘he extension of tramways to meet the needs of this ever-growing city; 
and s:condly, the adoption of electric traction, which has elsewhere been proved 
beyond doubt to be more rapid. more efficient and more economical than the 
older system. It would weary the Council were I to attempt to give in detail 


any account of the various soe widenings and doublings proposed by 
s 


the Committee and included in the for the Parliamentary session that has 
just passed. It suffices to say thatthe total addition to tramways, including 
those proposed to be made under the provisions of the Light Railways Act was 
no less than 25 miles. This might appear to many people to show a super- 


abundance of energy on the part of the Committee ; but it must not be forgotten 
that during the last 10 years the development of tramways in London has been 
at a siandstill, and that with our rapidly growing population there is an immense 
amount of leeway to make up. Unfortunately, the Council has succeeded in 
carrying through only a very small portion of this programme, namely, about 
five miles out of the 25. In a very few instances this has been due to failure in 
making out a strong enough case to overcome the objections of frontagers and 





others before the Committees of Parliament ; but the greatest cause of our 
ye has been due to the opposition of some of the local authorities of 
sondon, 


Tue Vero or Local AuTHOMYtres, 


As the Council is aware, it is impossible ever! #@Iay Before Parliament a Bill 
for a new tramway without having previously obtained the consent of the local 
authority, Ses — Vestry or District — of the oot! 7 er: et tramway 
istohe laid. However good or necessary the proposal may be, if the Vestry says 
No! the Council can proceed no further. The result is that, although it is 
essential to connect the suburbs of London with the centre, if one intermediate 
locality objects to having a tramline laid through it, the whole scheme is 
impracticable. One would not object if the question could be properly fought 
out aud argued before Parliament, but this stage can never be reached under 
the present standing orders of the House of Commons. This power of the local 
authorities has compelled the Council to drop nearly one-half of-the proposed 
new tramways. I need hardly comment upon this fact ; it reveals a serious 
State of affairs. If this Council, representing the whole of London, and charged 
asitis with the duty of developing the tramway accommodation so as to meet 
the needs of the whole of London, is to be prevented from carrying out its 
obligations solely by what I may call the selfish view of a particular locality, 
there must be an end to all improvement in the means of locomotion afforded to 
our people. Such a state of things cannot last. Either the local authorities 
must be induced to view this question from a broader point of view than 
hitherto, or Parliament will, I have no doubt, agree that the power of veto must 
be withdrawn from them. I trust, however, that the common sense of the new 
councils which are to be elected next month will prevail, so as to ensure to this 
Councila more reasonable consideration of the great question of ponte. Ayr 
tramway accommodation than that given last year by some of the v es and 
boards which are now passing out of existence. 


Evectric. TRAMWAYS. 


Alt)ough the actions of the local bodies have interfered with the extension of 
tramways, the Highways and Parliamentary Co ttees have found a means 
of passing through Parliament a measure which will enable the Council to 
Proceed with @ most important question, ag the conversion of the system 
on existing lines to that of electric traction. he Council will be able, within 
& very short time, to set about establishing electric tramcars on some 115 miles 
of lincs, and London is therefore within sight of a practical experience of this 


new system which so many other towns have long ago proved to be, the most 
etlective and the most economical. The Committee has been giving a great deal 
of aitention to the question of what is the best system of electric traction to 


adop!, and in this have been-materially assisted by Dr. Kennedy, whose special 
. Xper — ~ wide knowledge of the subject have been placed at the disposal 
uri ounci, 
The Committee has, as I have already stated, also attempted to make use of 
the Light Railways Act in order to obtain powers to construct electric tramways, 


being of opinion that it would be less difficult and less costly if this could be 
done in lieu of making applications to Parliament. These applications have, 
however, unfortunately failed, by reason of the fact that in respect to many of 
these lines the Council has rightly insisted that in the numerous cases where 
the widening of the road only necessitates taking a small portion of the garden 
or forecourt, the public should not be muleted by the usual provision enabling 
the owner to demand that his entire property should be taken. In order to 
achieve this result the Committee were advised that the p 3 for widenin, 
the roads along which it was proposed to run the tramways should be includ 
in an improvements Bill. The effect of this division of the subject has been that 
the Railway Commissioners decided that, as the. widenings were not before 
them, they could not consider the scheme as being sufficiently complete for 
adjudication. I fear that this decision will render it obligatory on the Council 
in future to proceed by Bill only ; but possibly the Committee may yet find a way 
out of the culty. 

Execrric LicHTING. 


In connection with its duties respecting the supply of electric light, the Com- 
mittee has had to take proceedings against two companies for failure of supply 
In the case of the Metropolitan Electric Supply Company, repeated interrup- 
tion in the illumination had caused immense inconvenience to the residents in 
Marylebone. The company admitted the failure, but pleaded that the causes 
of it were beyond their control, and the magistrate accepted the company’s view 
and only inflicted a nominal penalty. In the second case, that inst the 
London Electric Supply Corporation, the Council was unsuccessful before the 
magistrate, and the question whether the magistrate’s decision shall be ap: ed 
against is still under consideration. (The appeal has now been abandoned). 

No less than 12 applications were made to the Board of Trade in 1899 for 
electric lighting provisional orders, of which five were on behalf of local 
authorities and seven by companies. An important question had been raised 
in Parliament in 1898 as to whether, in cases where an existing company bad 
rights of supply, @ local authority should be permitted to compete. The High- 
ways Committee took the view that the Electric Lighting Act, 1888, intended 
that such competition should be allowed, and the Board of Trade adopted this 
opinion, and although the proposals of the local authorities did not pass Parlia- 
ment in 1898, they have been accepted in 1899. 


Suppiy or Enerey 1n But. 


The question of what the Council can do in regard to the subject of the 
supply of electricity in bulk is still under the consideration of the Committee. 
It will be remembered that Parliament has established certain companies with 
— to supply in bulk to local authorities and others concerned in oes 
ight or power, and has also refused to place these companies under the opera- 
tion of any purchase clauses in favour of the public similar to that which the 
electric hting companies are subjected to. However, both the Joint Com- 
mittee of Lorda and Commons, which sat in 1898, and the Committees of 
Parliament that have. dealt with the specific Bills, have intimated that this 
question should be properly settled by an application by some body represent- 
ing the public in London for powers to supply electrivity in bulk, and sooner 
or later action in this direction must be taken, as, if not, the public will before 
long find itself at the mercy of certain companies which are subject to none of 
the restrictions or liabilities which are at present imposed upon the ordinary 
electric lighting company. 

Tue TELEPHONE PROBLEM. 


Another subject of vast importance to London is the telephone service. A 
very considerable portion of the time of Mr. Benn and his Committee has been 
taken up with an unceasing struggle with the National Telephone Company. 
I will not enter into the details of the dispute. It suffices to say that some 
years ago the Highways Committee were led to the conviction that the tele- 
phone service in London was far less efficient and far more expensive than 
such service would have. been if based upon the reasonable cost of constructing 
the system; and that Londoners were being made the victims of a company 
whose capital had been undaly inflated by various financial operations with 
which London had had nothing todo. They accordingly attempted to come 
to some agreement with the company under which the latter should have the 
advantage of an underground system, and in return should reduce its charges to 
the telephone users, 

This ent the company refused to entertain, and in view of the 
march [of events since then, I have a shrewd suspicion that they must now 
regret their refusal. As no arrangement was possible, the only course the 
Committee could take was to use its influence to induce Parliament to approve 
of a system of direct competition, and now, by an Act of last year, the Post 
Office is empowered to establish a system of its own in London, and the works 
for this purpose are, I understand, ee oni. When this is done 
the National Telephone Company will probably be compelled to reduce its 
charges quite as low as it would have had to do had it accepted the original 
proposal of the County Council. . 








RADIO-ACTIVITY,’ 





Or the numerous subjects studied by physicists during the closing 
century, few have experienced such marked contrasts of distin- 
guished favour and absolute neglect as has that of electrical 
discharges in rarefied gases. The most important phenomena of 
these discharges were so far removed from the field of knowledge of 
the older explorers, even of the great Faraday himself, that they 
appeared to lie in a distant country, seen from afar, but unvisited. 
About 1869 Hittorf, exhausting his tubes more perfectly than any 
previous experimenter, saw the phenomena greatly simplified, and 
was the first to form an idea of the mode of operation of discharges 
in the interior of tubes. In the interval between Hittorf and 
Crookes, less than ‘a decade, the progress made was considerable, 
and we now find one group of the phenomena completely surveyed, 
and their relations to other facts and other theories established. 
Of these theories some, such as the kinetic theory of gases, have 
been more generally disputed in proportion as they explained a 
larger range of facts. One theory in particular, proposed at this 
time, was based on a simple and clearly described idea, with the 
consequence that while none but physicists had noticed the work of 
Hittorf, that of Crookes appealed to the imagination of many 
persons in whose minds the notion of a fourth state of matter took 
rank at once as a precise, indeed, far too precise, conception. 
Another period of inactivity ensued. Some -physicists followed 
with interest, though without enthusiasm, the patient researches of 
Goldstein, and of Wiedemann and -his pupils, and hailed with 
pleasure, in some of Hertz’s experiments, the dawn of a new era of 
discovery. The inquiries of his most distinguished pupil, M. P. 
Lenard, brought to light some very curious facts, which, in his 
opinion, contradicted the theory of Crookes. From this time date 





* Translation of the preface by M. Ch. Ed. Guillaume to the’ 


French edition of “Electrical Discharges in Gases,” by Prof. J. J. 


Thomson. 
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* The tendency of all rarefied tubes to become hydrogen tubes has 
long been known. Sir William Siemens used the fact to support 
his regenerative theory of the sun, published in 1883. [Trauns.] 

y An account of the discovery and properties of polonium and 
radium was given in the ELectrican Review of February 3rd, 1899. 





radiation as the primary phenomenon. 

The questions raised by the discovery of these new bodies are 
evidently of great complexity, and even when the nature of the 
action is known, many will still be unanswered. Lying, as they 40, 


on the borderland of two departments of physics, and involving _ 
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x problem 
; those re. 
the earliest experiments of J. J. Thomson, whose contributions to is in every way similar to a stream of matter charged with negative will not 
this subject are of the first order of importance. electricity derived from its source, which itself becomes positively trical i 
One may recall the bewilderment—the word is not exaggerated— charged, except in so far as it is continually restored to equilibrium 
of physicists when the memorable experiment of Réntgen was with the surrounding air rendered conducting by the other part of 
announced, which enlisted at once hundreds of adepts in the study the radiation. 
of electrical discharges in gases, and by one impulse advanced it The velocity of the non-deviable radiation has not yet been 
farther than could have been hoped for from years of patient determined, since none of the methods employed to measure the 
research. At the same time the prictical applications of the experi- velocity of light are applicable to it, and it is probable that this 
ment, and its quasi-commercial character, placed unexpected quantity, which, asin the case also of the Réntgenrays, would decide its 
resources at the disposal of experimenters. Two figures will give character as an ethereal undulation, will long remain unknown. Op 
an idea of this. At the end of 1896 the most powerful apparatus the other hand, by making certain hypotheses the speed of the 
producing Rontgen rays could only feebly blacken a photographic deviable radiation has been estimated at about half that of light, a THE col 
plate through the flesh of the hand with half an hour’s exposure, quantity of the same order as that of the rays emitted from the very © 
while to-day ten seconds will give a radio-graphic picture of the cathode of a vacuum tube. This speed is so enormous for material seco! sl 
whole skeleton and cavity of the chest of an adult. particles that it might suggest doubt about the corpuscular natire gooc 20% 
The study of the discharges in the gases themselves, indepen- of the radiation, but all its other properties agree so well with this atte: -0) 
dently of their effect outside the tube, advanced pari passu with idea that one may well consider whether it is not more reasonable thron 
that of Réntgen rays. Progress in the study of the latter being to modify one’s views on possible speeds than to reject an hypothesis sulpirl 
assured by their practical importance, the most distinguished ex- to which logic can find no objection. lorry wi 
perimenters soon returned to the primitive phenomena, which, All physicists know how a series of phenomena which appear to mere 
originating at the cathode, are stopped by the walls of the tube, and be entirely distinct may be really repetitions of the same phe- thers is 
that whether they strike the wall directly, or whether an obstacle nomenon differing in intensity. The identification of lightuing eae 
stops them, or sends them off in a direction normal to its surface, with the spark of ,an electrical machine, of luminous with electrie on te hh 
as has been shown by M. P. Villard. waves, of the attraction of the earth with that of bodies around us, was IO 
Some of the ideas to which most importance has been recently has been the result of long and profound meditation by the greatest the <u 
attached are not entirely new. Thus the question of the relation intellects of which humanity can boast.. One knows that a bullet ah £08 
between the charges, and the masses which carry them, was raised moving with a velocity of 1 cm. per second possesses none of the load 
in the old work of MM. Schuster and Giese. Prof. J. J. Thomson visible properties of one fired from a gun at a speed of 1 km. per the 
has carried this inquiry beyond any of his predecessors, and has second. In the first case it will be stopped by a sheet of paper; in liqu 
arrived at the astonishing conclusion that the ratio is the same for the second it pierces wood a metre thick. Moving slowly it is figur. <1 
all elements composing the cathode ray, whatever be the gas con- clearly seen, moving fast it is absolutely invisible, though we hear resp <1 
tained in the tube, a view which tends to regard all molecules as the hiss of its passage through the air. Thus, if ignorant of the true resp. ‘ol 
separable into similar elements. If one can follow the inverse nature of the bullet, we were reduced to the evidence of our senses; ita: 
path, and reconstitute from highly rarefied elements any form of if, though seeing the destruction occasioned, we could not stop it on a ct 
matter, the possibility of transmutation, at least for very small and examine it at rest, we might never recognise the identity of its ld 
quantities, is obvious, the natures of the two balls moving with such different speeds. flood 7 
But Prof. Thomson’s curious results may admit of another inter- It would be impossible to say to-day what would happen if our Wha’ w 
pretation. “Is it not possible,” M. Villard asks, ‘‘ that an exhausted projectile had a velocity of 100,000 km. per second, for the phe- geet 
tube always contains the same body, whatever gas is intended to be nomena would bear the same sort of relation to those produced by the « le 
enclosed?” Some ingenious experiments show this to be very a rifle bullet as the latter bear to those of a bullet moving 1 cm. thor /h 
probable. The cathode rays are always powerful reducing agents,. per second. Considering, moreover, that we do not yet know in | eceaeies 
and may be constituted in every case of hydrogen, sensible quan- what state of division is the matter in the cathode ray, or in that tobe «al 
tities of which may be obtained by decomposition of water adhering emitted from radium, but are sure that we know of nothing else shot ! 
to the walls of the tube.* This answer is not conclusive, but Prof. in the same condition, it is easily understood that the phenomena — 
Thomson’s interpretation is so startling, that though we should all of this supposed emission may well be so strange as to appear ara 
like to accept it, any reasonable explanation of the phenomena inexplicable. axle free 
which enables us to escape from it must be favourably considered. Polonium does not seem to give.a deviable emission, while enclosed 
This book of the eminent Cambridge professor is mainly devoted to radium, on the. other hand, gives two emissions. This point, how- did a 
the group of phenomena whose principal features I have been ever, need not delay us now. It is not surprising that these sro é. 
recalling; but among the investigations to which Rontgen’s dis- emissions are very penetrating, at least in their own particular way, oy Dp 
covery has given rise, none are comparable in importance to that for in air their range of action is very limited, and still more so in ss : 
along whose track certain French physicists have been led by a solid bodies. But while a beam of light visible in air for 100 kms, = 
happy observation methodically followed up. is stopped by one-thousandth of a millimetre of iron, the emission iecgetotk, 
It is curious that for a long time French physicists took scarcely of radium which is stopped by a few centimetres of air, can traverse senha 
any interest in the question of discharges in gases till the discovery a centimetre of the most opaque body. The penetrating power of pesca 
of a group of phenomena even more surprising than the last placed these rays follows curious laws. It is not subject to the exponential pointed 
them at the head of contributors to the new science. M. Bec- law, and departs from it in some cases in one sense, in others in the 
querel’s demonstration of the peculiar radiation from uranium was, other. Moreover, the opacity of a given obstacle varies with its 
for the moment, so disconcerting, that many persons declined to distance from the source. 
treat it seriously, on the ground of the smallness of the effect. This The emission from radium illuminates sensitive screens, decom- 
could not last long. Mme. P. Curie, simultaneously with M. G. C. poses photographic preparations, and provokes other chemical 
Schmidt, discovered that another body, thorium, emits radiation action. It condenses the vapour of water, either by. furnishing 
similar to, but more powerful than, that of uranium. Employing directly the necessary nuclei,or by a preliminary action on the 
radio-activity as a delicate reagent, she found that certain minerals molecules of air, whose ions become centres of condensation. On 
possess this property to a higher degree than the pure metals in the other hand, MM. Curie and Sagnac have shown that Rontgen [Question 
which it had been first observed. Two hypotheses occurred to her rays striking a metal surface cause an emission of matter charged agp 
mind. Hither rddio-activity is increased by the combination of with negative electricity. They do not seem to pulverise the metal, casei 
certain bodies, or if it is a property associated with the atom, as MM. Lenard and Wolf supposed to occur with ultra violet light but the 
the minerals in question contain small quantities of unknown at a time when no cause but dust was known for the condensation pee 
elements which are radio-active to an extraordinary degree. The of vapour, and when Aitken’s effect seemed to admit of but one 
first hypothesis appears improbable in view of the results of certain interpretation. The deductions drawn by MM. Lenard and Wolf 
experiments. M. and Mme. Curie took up the task of concentrating from their beautiful experiments have long been doubted. The 
the unknown elements. Finding out the mode of procedure by experiment of MM. Curie and Sagnac at once determines the nature : 
trial, they succeeded in concentrating from some tons of pitch- of the secondary rays so well studied by the latter observer, and “ NEVER 
blende a few decigrammes of several materials possessing in an* shows that their explanation by the hypothesis that a part of the been sup 
unhoped for degree the properties which had at first been only double layer is removed and transported by carriers of atomic fon at t 
observed in uranium and thorium.} dimensions is more probable than that proposed by MM. Lenard vices fro 
The properties of these bodies are intimately associated with and Wolf. The secondary rays have thus the character of cathode do the Ww 
those of electrical discharges in gases. Their power of discharging rays, able to produce Rintgen rays by a successive degradation, the servi 
electrified bodies, discovered for uranium by M. Becquerel, enabled and by the transformation of part of their energy into heat. column 1 
M. and Mme. Curie to test continually the process of concentration ; In radium, which gives both an emission similar to cathode rays, agreeme| 
and their radiation, on the other hand, is very similar to the pseudo- and a radiation identical with X-rays, each of the two phenomena and the | 
radiant phenomenon observed inside and outside an exhausted tube might be the primary, and cause the production of the other as “On ¥ 
under the action of an induction coil. These new elements, the a secondary effect, so that when the cause of one is known, the other and plug 
radium and polonium of M. and Mme. Curie, and actinium dis- will also be explained. But for the present we are far from any poration 
covered by M. Debierne, emit a form of energy composed of two satisfactory theory of either. The perfect similarity between 4 “Do y 
absolutely distinct parts. One part is unaffected by an electric or small quantity of radium and a Crookes tube should, it would seem, i 
magnetic field, and may with good reason be looked on as an ethereal assist one to understand the constitution of this body, which is so governec 
wave. The other part is deflected in an electric or magnetic field, mysterious that, were it not known to exist, one would deem it Which th 
and behaves like a collection of moving charges. Moreover, M. and impossible and contrary to all known laws. But in a vacuam tube lighting 
Mme. Curie have succeeded in demonstrating the convection of the source of energy is known, while in radium it is not yet ascer- poration 
negative charges; a particularly difficult experiment on account of tained. Moreover, knowing that this body continually projects consider 
the property of the non-deviable rays, perhaps, too, of the deviable, particles with an immense velocity, one may fairly ask how it 18 tow bef 
of rendering gases good conductors. The second kind of radiation that if this velocity exists among the atoms, the body itself is not the i ules 
instantly dissipated, and one is thus led to look on the non-deviable : ng vate 
ace, ° 
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many unknown relations between matter and the ether, these 

roblems may be the bases of great advances in our knowledge of 
those relations ; and to have put uson the right road to their solution 
will not be the least of the services rendered by the study of elec- 
trical discharges in gases. 








A PUBLIC DANGER. 


Tue -onnection of electricity with sulphuric acid is not, perhaps, 
yery close, but, nevertheless, the acid is an important item in 
seco ary batteries, We think, however, that we have sufficiently 


good :cason to step a little out of our usual way in order to draw 
atte: on to a horrible form of danger to which we are all exposed 
throv ) the carelessness with which that most dangerous article, 
sulpiurie acid, is invariably carried about. A usual vehicle is a 
lorry without sides. This is piled up with carboys of acid, not 
mer: - in one layer, but tier on tier. A rotten rope is, perhaps, all 
ther. is to prevent any carboy from falling off. Or the acid is 
pack 1 in a high wagon and the carboys are loaded even 
out. he let-down tail board. A few months ago such a vehicle 
was roceeding from Oldbury to the Lye along the route of 
the . udley and Stourbridge tramway, when it was run into 
in a -og by a tramcar, and one of the carboys which was so 
load. . that it actually overhung the tail board, fell off upon 
the platform, swilling the poor motorman. with the corrosive 


liqu Asa result the man lost the sight of an eye and is dis- 
figur . for life ina most painful manner. The people who were 
resp. -ible for this cruel injury are not, so far as we know, legally 
resp: :sible. 

6 ue occasion along this same road a similar vehicle got, adrift 
ona ‘cep part of the road and finally was wrecked and discharged 
its | d of acid into a row of cottages, the floors of which were 
flood. .t, though, fortunately, no person was wetted by the accident. 
Wha’ we wish to call attention to is the fact that anyone might be 
swil! | in corrosive acid by the dropping out of a lynch-pin from 
the: le of one of these improper vehicles, and condemned to walk 


thro: -h life, veiled like Mokanna, with the most awful injuries it is 
poss ‘¢ to happen to a human being. We think nothing too bad 
tobe aid of any person or persons who wilfully, and after warning, 
shou | load and carry acid in this matter. Acid ought never to be 
carri | except in vehicles,-the floor of which is not above 9 inches 
from ‘he ground. This can easily be done by means of a cranked 


axle ‘ree. The vehicle should have high sides and should be an 
cucl-ed box, so that no serious result could occur, even if a wheel 
did: me off. I£ our readers could see the dire and awful effects of 
stro. acid upon poor humanity, we feel sure they would excuse 
this ceparture from our ordinary course and assist us by sending to 
us brief statements of what they may see to support such effort as 
may 'e made to bring the question before the proper authorities, 
with « view to some action being taken to repress the dangerous 
practice, and prosecute any person who will not of their own 
initistive protect the unsuspecting public from the danger we have 
poinied out, and the effect of which we have been pained to see. 








OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be «s brief and concise as possible. Free use of fictitious names, ¥c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accwracy of 
the views which he may express. | 


No. 25. 


“NrvER BEHIND” writes :—‘ In Crewe, the gas company who have 
been supplying the public street gas lamps with gas (the Corpora- 
Hon at the same time owning the iron lamp columns, and the ser- 
vices from the base of the lamp column to, the lantern), decline to 
do the work, at their cost, of disconnecting the gas and plugging 
the service pipe, in order that the same lantern and street lamp 


column may be used for electric installation purposes. There is no 
agreement in writing between the Corporation, who pay for the gas, 
and the gas company. 


“On whom do you think the cost of disconnecting the gas mains 
~ piugging up the same should fall—the gas company or the Cor- 

oration 

~ Do you know where there has been a similar case ?” 

“»" The question put by “Never Behind” is one which is 
governed by the terms of the statutes or provisional orders under 
which the gas company supply, and the Corporation take, gas for the 
lighiing of the town. The provisional order under which the Cor- 
porstion are empowered to supply electricity would also have to be 
considered. The same problem has cropped up in more than one 
tow. before now ; but it seems that each case is solved according to 
the i iles laid down in the private Acts. In Glasgow, for instance, 
4 dispute on all fours!with that alluded to by ‘‘ Never Behind” took 
piace. The gas company refused to advance the cause of an under- 
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taking which was prejudicial to their own interests; the Corpora- 
tion insisted that the right to cease to take a supply of gas involved 
the right to compel the gas company to disconnect, and defray the 
expense of disconnecting. The contention of the Corporation pre- 
vailed, as the liability of the gas company became apparent on 
reference to the local Acts. We are unable to give the reference to 
this case, and, indeed, if we were able to do so, it might well 
transpire that the local Acts, by virtue of which it was decided, 
were wholly different to those in force at Crewe. 

We regret that we cannot give a more satisfactory reply to this 
interesting query, but it can probably be solved by “* Never Behind” 
himself, if he will refer to the statutes to which we have drawn his 
attention. If not, he should submit them to his legal adviser, 


No. 26. 


“ ELEcTRO-METALLURGY ” writes :—‘‘ May I ask, through your 
inquiry columns, some enlightenment. on the following: Can a 
municipal authority legally tender for work quite outside their 
supply business? For instance, a large firm here, having their own 
plant, request a private firm to submit a tender for wiring 100 lights 
in their offices, to be coupled to their own mains, absolutely nothing 
to do with Corporation mains. This tender is sent in, and then the 
Corporation appear, and send in a lower price, and get the work. 

“This is municipal trading with a vengeance, and I should like to 
know its true legal bearing.” 

*,* The substance of the question addressed by ‘“ Electro- 
Metallurgy ” formed the basis of a query in the Exectricat Revirw 
some time back. In answer to a question whether a municipal 
corporation could lawfully supply electric fittings, we said :—‘ In 
the absence of a provision in their charter to that effect, the corpora- 
tion cannot lawfully supply fittings, nor can they sue for such as are 
supplied. A corporation is not bound by, nor can it sue upon, 
contracts which are not within the scope of its constitution, or which 
by the provisions of any Act of Parliament relating to the corpora- 
tion it is expressly or impliedly incapacitated from making. The 
question seems to be answered by the case of Leicester Corporation 
v. Hill, which was decided by a County Court in March, 1898. 
There the company sought to recover the price of electric light 
fittings supplied by them.. His Honour said: ‘I can see nothing in 
the Electric Lighting Acts which authorises the company to supply 
anything but meters.’ He accordingly gave judgment for the 
defendants.” 

That internal fittings do not come under the heading “ meters” is 
clear enough ; and speaking as we do, without any knowledge of the 
statutory powers of our correspondent’s corporation, we agree with 
him that theirs is municipal trading with a vengeance, in that it is 
carried on apparently without warrant of law. 








NEW YORK’S LATEST TRACTION SYSTEM. 


New York is still improving its street and suburban traction 
methods. One of the latest and most important schemes is that of 
changing the form of power on the Manhattan elevated railway 
from steam to electricity. The work in connection with this change 
is now in full swing, and it is hoped that the whole of the work 
will be completed by the spring of next year; that is to sav, New 
York will probably enter the new century with an illustration of 
what is to be accomplished with an exceptionally large city traction 
scheme for the guidance of other large cities. The power house is 
rapidly approaching completion ; the whole building is of course of 
large dimensions, the four chimney shafts being about the 
largest in America, they are built of tiles, with a clear flue 
diameter of 17 feet, and a height of 278 feet above the 
foundations. The normal total output of the generating plant 
will be 64,000 u.P.; that is, with the whole plant running at its 
limit about 100,000 H.P. would be the maximum output. The 
generating plant is now under construction, and consists of eight 
electrical generators of 6,650 H.p. each. These generators are the 
largest ever undertaken, and are to be of Westinghouse construction, 
being built by the same firm which supplied the 10 Niagara power 
generators of 5,000 H.p. each. The Manhattan Railway Company 
is thus adopting the most modern and efficient plant designed. 

Some particulars of these giant generators will be of interest. 
They are 41 feet 8 inches high, and weigh about a million pounds. 
The armatures, which are fixed, are divided into four sections, in 
order that they can pass through the railway tunnels between the 
works at Pittsburg and New York. The current yielded by the 
generators is three-phase alternate at 12,000 volts pressure, at which 
pressure the energy is to be transmitted to the sub-stations, four of 
which are already built. The electric plant for the sub-stations has 
also been ordered, and is under consideration at the Westinghouse 
works; it consists of 78 transformers of 666 H.P. each, reducing the 
main transmission line pressure; and 26 rotary converters of 2,000 
H.P. each, changing the three-phase current of reduced pressure to 
a direct current at 550 volts, the form in which it is to be utilised 
on the railway. 

The track is fitted on the third-rail system. The third rail is of 
T section, weighs 100 lbs. to the yard, and is supplied in 60-foot 
lengths. The rail is laid on chairs supported on vitrified earthen- 
ware bell insulators. Five holes are drilled in each end of the 
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his regenerative theory of the sun, published in 1883. [Trans.] 

; An account of the discovery and properties of polonium and 
radium was given in the ExecrricaL Review of February 3rd, 1899. 
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evidently ‘of great complexity, and even when the nature of the 
action is known, many will still be unanswered. Lying, as they do, 
on the borderland of two departments of physics, and involving 
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lengths, of which only one is used for the bolting of the tie-plate, 
the other four being used for copper bonds. 

The bonds are solid with the exception of those at every fifth 
joint, where an expansion joint is put in the rail length, and 
flexible bonds are used. 

The rail itself has been specially manufactured to secure the 
highest electrical conductivity ; to this end the quantities of carbon 
and manganese in the steel were kept as low as possible, the 
percentages being:—Carbon 0°073, manganese 0°340, sulphur 0°073, 
and phosphorus 0°069 per cent. The rails are found to havea 
resistance of 7°75 times that of a similar section of pure copper, 
the ordinary steel rails of the running track showing a resistance 
about 11°8 times that of copper. 

The trains are each composed of six cars, with a motor at each 
end, Each motor car carries four motors of 100-H.P. each. With 
this power, 800-H.P., an acceleration of two miles per hour per 
second can be realised. This acceleration and the increased speed 
of trains will make it possible to increase the traffic capacity of the 
system by about 40 per cent., without any increase in quantity of 
the rolling stock. Additions are to be made, however, which will 
eventually double the capacity. : 

Of course, all stations, platforms, and trains, are to be electrically 
lighted, the total lighting load will be about the equivalent of 
30,000 incandescent lamps. 

Work is being pushed on as rapidly as possible, the trial train is 
completed, and practically all contracts are let. 

The whole system will, it is hoped, be quite complete, and in full 
operation by electrical power next summer. 

The Manhattan Railway Company in changing from steam to 
electric power for traction purposes are not speculating, in the 
strict sense of the term, they are only following the example of 
many other railway companies, who have made this change, and 
thereby considerably increased their profits.. It would be well if 
some of our railway authorities on this side of the water were to 
follow suit, for the sake of their own pockets, and the convenience 
of the travelling public. . 











CENTRALISATION OF CONDENSING 
PLANT. 


In discussing this subject in the Engineering Magazine, Mr. H: G. V. 
Oldham at once points out the main cause of trouble in the number 
of joints in the exhaust main. Young engineers who will even 
‘pride themselves on putting up steam pipes tight to show no leaks 
will gaze with equanimity on a vacuum gauge at 15 inches on a con- 
denser from which copious water is flowing at a temperature that 
would justify 27 inches or more. They despise the pressure of air 
at 15 lbs., and think that any sort of joint will keep it out. Then 
pipe flanges are perhaps rough, and rivetted pipes are too widely 
rivetted and cannot be caulked without buckling. Our author 
rightly says that exhaust pipes can be put in that are tight to a 
sicall fraction of an inch. The pipes are carefully made and tested, 
and tuey ought to be placed in some tarry composition in a vacuum 
vessel so as to empty their pores of air and fill them with tar. 
There ‘is no reason in principle why a condensing plant need 
be placed near the engine it serves, and if several engines are 
scattered about they can all be worked from one central condenser. 
The condensing plant should thus be a separate affair, and it can 
very usefully be employed to help engines started under load by 
being itself run up previous to the engines being started. 

In a steamship the auxiliaries can always use the main condenser 
when the main engines are at work. With separate air pumps the 
auxiliaries can work condensing even in port and save their con- 
densed steam. In arranging a central plant its circumstances must 
be carefully considered. In a lighting station a full load is a large 
multiple of the minimum load. In a traction plant the load on 
the condenser is fairly steady, though that of the engines is not so. 
So also is the duty of a condenser in most factories. Our author 
suggests that the battery for condenser plant should be in sections 
—a section to each engine capable of being cut out as desired. The 
air pumps he would also sub-divide into units of not too large a size. 
He summarises the position by stating that for a constant load and 
several small engines there should be a central condensing plant. 

The same system may be followed for large engines and similar 
conditions,-but for variable loads of short maximum duration 
engines should each have their own plant, as carried out at Port- 
Dundas, Glasgow, where engines of 1,100 H.p. have Edwards pumps 
of three-crank type, electrically driven, with circulating pump and 
2,500 square feet of condenser surface. At the works of Vickers, 
Sons & Maxim, of Sheffield, a condenser capable of producing 
2,000 gallons of condensed steam per hour serves about 30 engines. 
It is all a question of tight exhaust main. Our.own opinion is that 
the exhaust main ought to be put under pressure to show up its 
joints, and the air pump ought to be able to pump up a vacuum 
cold of at least 26 inches on the joints as made; the pipes and 
joints ought then to be well and repeatedly painted. The author 
advises a flat roof of concrete over the engine or boiler room, and 
that the condensing plant should be placed there, especially the 
evaporative type of condenser. 

Various cooling towers are described. Fans to operate these are 
said to require from 1 to 2 per cent. of the total engine power, or 
with the circulating water pump about 3 to4 per cent. Cooling 
towers usually stand 30 to 36 feet high, and occupy a ground plan 
of 1 square foot for each 8 to 12 uP. They cost 20s. to 30s. per 
horse-power, and may reduce the temperature from 130° to 80°, which 
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latter will enable a 26-inch vacuum to be secured. The outside ajp — 


would then be at 75° Fab., with a humidity not over 85 per 


cent. It is desirable to have~means to vary the fan speed to suit. 


weather or load, so as not to use an unnecessarily large power. 
How is it that in so many electrical stations one finds pal 
“vacuums” of 15 to 20 inches, whereas in factories of older type 
the amount is 24 to 29 inches? Is it because of faults in attend. 
ance or faults in plant? Something of both, probably, and it jg 
certain that better attention to joints, glands, porous pipe castings, 
and other smaller items, would do much to add other inches to the 
gauge readings. There is a lack of proportion in the senses of 
attendants, who do not realise that an extra inch of vacuum may be 
a big item for an engine whose load factor is only 20 or 30 per cent, 
and the average piston load probably not 20 lbs. per square inch. 








HACKNEY ELECTRIC LIGHTING. 


Ir was only the laying of a foundation stone, but hey! what a deal 
it meant! It was the beginning of the end of a great controversy 
which had rocked the noble Vestry of Hackney in a turbulent sea 
of strife for many years. “At last! at last!” said one of the 
speakers, and the Hackney crowd took up the strain. Brooding on 
this salubrious spot, with Hackney Cut contiguous, and the waters 
of the River Lea so near at hand, it were unwise to stir up anything, 
even though it be on the site of a dust destructor; but we think 
Hackney has established a record for dilly-dallying with the ques- 
tion of electric lighting, and at last Thursday’s function it was very 
hard for speakers to forget the past. In 1893 a provisional order 
was obtained, but it took two years to form an electric lighting 
committee, and another two to come to the conclusion that there 
was a strong divergence of opinion as to how the thing should be 
carried through. In 1897 the Vestry voted an even number of votes 
for and against disposing of the order to a company, and the then 
chairman wisely decided that it was too important a matter to be 
settled by mere casting vote, and a verdict of “not proven” was 
declared. Subsequently the whole question came before ratepayers 
at an election, and by a large majority the decision in favour of 
municipal enterprise was given. After a little sport with a well- 
known consulting engineer, the Vestry called upon Mr. Robert 
Hammond to prepare a report. This he did in due course, and it 
was agreed not to do things by halves, but to proceed forthwith with 
a £250,000 scheme for electric lighting and dust destructors. As was 
explained by Mr. Hammond in his brief statement last week, 100 
miles of cables are being laid in 50 miles of streets, and a station 
equipment for 5,000 H.P. capacity is to be installed. 

It appears to be the custom with local councillors, when there has 
been long delay in putting electric lighting powers into effect, to 
take great credit to themselves for not being in too great a 
hurry, because thereby they will be able to avoid the mis- 
takes which other works have made! Up to a certain point 
there is something in this, but on the other hand, it is cus- 
tomary to forget the important fact that, had Hackney. or any 
other district of its area commenced actual operations five years ago, 
instead of wasting time in wrangling, and so on, it is practically 
certain that to-day its district would be well supplied, and a good 
profit resulting therefrom. It would have been also gratified by 
being a great thorn in the side of the gas company, which it is so 
desirous of being, on account of the increased charges per 1,000. 

Mr. G. A. Ogan, the chairman of the Electric Lighting Committee, 
who has been so unremitting in his attention to the undertaking, pre- 
sided over the proceedings. Mr. Alderman Dickinson, the chair- 
man of the L.C.C., having been duly placed in possession of the 
necessary tools, proceeded to perform his part of the ceremony, viz., 
laying the stone. One thing we must not forget to mention. With 
uncovered heads, and an impressive hush, the current issues of 
certain local newspapers were duly interred, never to be heard of 
again. There was never a tear, not a funeral sigh, merely the 
whisper of “Dust to Dust!” from an irreverent bystander, but one 
and all agreed that there, once for all with those papers, was also to 
lie buried the old ill-feeling, the malice, the old opposition of the 
Vestry Hall, and if they got the chance, all would work together 
for the good of the new undertaking. It was a trying moment, and 
we were glad when it was over, so that Mr. Alderman Dickinson 
could deliver his speech. He entertained his hearers with historical 
notes on the electric lighting movement in Hackney and in London 
generally. Out of the London local authorities, he said, 19 were 
already supplying, or about to supply, their own electricity. He 
blamed the local authorities of the richer London districts for per- 
mitting so valuable a right as electric lighting to pass into the hands 
of companies who were now earning very large dividends. He con- 
sidered that local authorities in London had “entirely neglected 
their duties” in this matter! But Mr. Dickinson does not take into 
account the fact that when the St. James’s and Westminster 
companies—to which he specifically referred—set out upon theit 
respective careers, electric lighting was in such a state, that 
municipal authorities were not aware that in it lay such 4 
profitable field for their enterprise. The risk of those early 
pioneering days had to be borne by those and other companies, and 
we venture to believe that municipalisation in the provinces would. 
not have made the headway that it has made, were it not for the 


fact that the companies had proved beyond a doubt that electric — 


lighting was a thing to pay well. Would Mr. Dickinson have had 
municipalisation of electrical works taken in hand before such 4 
proof were obtained ? And again, would he advocate that all the 
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municipal authorities of the London metropolitan area buy over the 
concerns of the City and Charing Cross Companies, the Metropolitan, 
the Chelsea, Kensington and Knightsbridge, St. James’s, West- 
minster, and half a dozen other immense undertakings ?.. £250,000 
seems a large sum to Hackney people, but how many millions would 
have to\be paid to take over all these other concerns? We rather 
think-that the figure would be a faney oné, yet purchase is the only 
rezsonable remedy to apply now in atonement for their “ neglect of 
duties.” Hackney, we agree, has been: neglectful for reasons already 
stated. It did not move, nor would it allow a company to do so. 
It cat upon its order from 1893, and up to the present has only 
hatched a foundation stone. Perhaps Hackney was, after all, 
intended to come.under the Alderman’s displeasure ? However, the 
works are commenced, and we hope that they will make headway, and 
make big profits, in spite of the smallness of the average rating of 
property in the district. “Large profits do not appear to be antici- 
paicd by all, and Alderman Dickinson wisely advised them not to 
he disappointed if there happened to be a small loss on the works 
at first. There were ample other compensating advantages. 

ome particulars of the-scheme now being carried out were given 
i) the Exeorrican Reyrew ‘for March 8rd, 1899. We may now 
su: plement them with other details which were prepared by Mr. 
H :amond for the information of the visitors. 

he works will be situated upon a site of about 5 acres in Mill- 
tic ds Road, Hackney, and adjoining the grounds belonging to the 
I. .C. The site allows’for ample means-of extension, and has the 
ac antage of a frontage to the Lea River Canal, which will give 
ec nomical facilities for the supply of fuel, and the shipment of 
cl’ ker and ash.- The engine house will be 130 feet by 50 feet. 
T .» buildings have been designed to afford sufficient space to accom- 
m date 6,000 u.P. in boilers, engines, dynamos, and switchgear. 
S» licient land has, however, been acquired to permit of a further 
6,000 HP. being added by an extension of the present buildings. 
» the first instance it is not proposed to erect plant of more than 
(0 H.P.; this, with the accumulators, being sufficient to supply 
current for about 50,000 8-c.P. lamps alight at once, after allowing 
for a sufficient reserve. There will be six boilers of the Babcock 

Wilcox water-tube pattern, three being fired by the refuse 
tructor gases, and three being placed in the permanent boiler 
se. The ordinary working pressure will be 180 lbs. per square inch, 
the refuse-fired boilers will be capable of working up to 250 lbs. 
square inch, to counterbalance any irregularities in the firing. 
‘be engines are of the triple expansion type, and are designed for 
working pressure of 175 lbs. per square inch. Each engine is 
1 anged to drive two dynamos direct without intermediate gearing, 
1 a common condenser and cooling apparatus is provided for each 
r of engines. One pair of engines are being built by Messrs. Belliss 
ud Moreom, Limited, and one pair by Messrs. Willans & Robinson, 
mited, the dynamos being supplied by Messrs. J. H. Holmes and 

A battery of accumulators, having a capacity of 2,800 ampere- 
irs, has been ordered from the Tudor Accumulator Company, 
ited, the primary object of the battery being, as far as possible, 
tore for future use the energy developed in the refuse destructor 
{ iimes when it would otherwise be wasted, The working pressure 

the distributing mains has been fixed at 480 volts across the 
vuter conductors of a three-wire system. 

With a view to utilising to the utmost the power derived from 
the refuse destructor, and at the same time meeting a probable 
dcvinand for power, as well as lighting, the direct-current system of 
distribution has been preferred. 

"he first contract for cables was placed with the British Insulated 
Wire Company, of Prescot, and the work of laying the mains is now 
in progress. The mains are of the triple-concentric type through- 
out, and are laid in stoneware and iron troughs, filled in solid with 
a bituminous compound. For public street lighting, arrangements 
have been made for the erection of 320 arc lamps, which will be run 
nine or ten in series across the outer conductors of the three-wire 
system, provision being made for controlling all the lamps from the 
electricity works. 

Che lamp pillars will be spaced from 50 to 60 yards apart, and 
the posts have been designed so that the top of each lamp is about 
21 feet above the ground. The refuse destructor consists of 12 
furnace cells, capable of burning a maximum of 150 tons of refuse 
per 24 hours. Arrangements have been made for the automatic 
handling of the refuse, so far as this is possible, from the moment 
it is tipped at the works to the time when it emerges from the fur- 
naces in the form of clinker. The surplus energy will be utilised 
for driving the plant in the electricity works. The elevators, blast 
faus, and feed pumps will all be driven by electric motors. The 
con — for the destructor has been let to Messrs. Hughes & Stirling, 
or London, 
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ELECTRIC FEEDERS FOR MAIN-LINE 
RAILROADS. 


Ar the International Railway Congress, recently held in Paris, 
Colonel N, H. Heft, chief engineer of the electrical department of 
the New York, New Haven and Hartford Railroad, presented a 
study of the conditions governing the electrical equipment of rail- 
roads in this country, and an account of the experiments already 
tide in electric traction on.a large scale. Colonel Heft’s con- 
clusions looked to the development of electrically operated branches 
i the larger cities and their suburbs a3 feeders for the main line 
system railways. He further believes. that electric traction upon 
the densely populated portion of main line railways—that is, in the 


region of suburban trains—is not only a future possibility but an 
absolute present necessity. 

Commenting upon the matter in a recent editorial article, the New 
York Electrical Review says :—“It is pleasant to have the con- 
clusions which have so frequently been set forth in these columns 
corroborated by records of real experience. The time has now come 
when suburban service, by which is meant passenger service 
covering moderately long distance at high speeds and with many 
stops, must be operated by electricity. The steam locomotive on 
such a railroad is an anachronism. Tf does not seem yet within the 
bounds of.engineering practicability to construct electric systems 
for very long distance lines, and for the operation of high-speed 
trains with few stops, that will show commercial results. Elec- 
tricity has absolutely displaced every other variety of tractive force, 
however, for the working of street railroads or passenger carrying 
for very short distances at low speeds and with very frequent stops. 
It is rapidly taking its place as the sole agency in use for what may 
be called intermediate service, whereby passengers are transported 
at higher speeds to greater distances and with fewer but still 
relatively many stops. The next development of passenger trans- 
portation in which it is destined to become pre-eminent is that of 
express and local trains between cities separated by 100 miles or 
less in crowded and densely populated sections. Take, for example, 
the whole stretch of country from New York to Boston on the one 
side, and New York and Philadelphia on the other. Here the 
‘density of population is as great as it is anywhere in the United 
States, and. the vast commercial interests centred in these cities 
and the intermediate towns require a large amount of travel on 
the part of this population. There is a constant demand for better 
service, higher speeds, and greater facilities, and the travelling 
public are quick to appreciate the railroad which gives it to them. 
On one side of New York competition between rival lines of rail- 
roads has resulted in a service of trains, a grade of rolling stock, a 
perfection of schedule and management, that is not surpassed any- 
where else in the world. It isin some such place as this that we 
must look for the first application of electricity to the main line rail- 
road, not only for the operation of feeders, but for the working of the 
freight and passenger business on the railway itself. The feeder lines 
must come because the competition of the trolley road-has grown 
larger and more expensive to the steam railroads by leaps and bounds. 
Sooner or later the railroads must go into the trolley business or 
else put electric trains on their branches and suburban routes, unless 
they desire to give up the profitable passenger traffic for short hauls, 
which is now a considerable item in their revenue. It will not be 
long before we see the electrical equipment of a main line for the 
simple reason that the logic of the situation absolutely requires this 
to be done; and even railway managers sometimes move under the 
pressure of necessity.”, 








NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1900. 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


17,811. “An improved electric arc iamp,.” F.H. Bowman and T, A. Ross. 
Dated October 8th. 

17,829. “Animproved device for measuring upward pressures, and parti- 
cularly for enabling the trolley arms of electric tramcars and vehicles being set 
to exert a certain upward pressure on the-wire.’’ J. WiLkrnson. Dated October 


17,846. “Improvements in teleghones.” C. SHorg and C. Hear. Dated 
October 8th. (Complete.) - 

17,865. ‘Improvements in the operating mechanism of electric controllers.” 
T. von ZWEIGBERGKE. October 8th. 

17,904. ‘Improvements in or relating to electric meters.” J. Exuis. Dated 
October 9th. 

« 17,916. “Improvements in dynamo-electric machines.”’ M. W. W. Mackie 
and E. J. Guyn. Dated October 9th. 

17,917. “Improvements in means and apparatus for relaying electrical 
currents.” H. W. Wess. Dated October 9th. 

17,929. ‘Improvements in telephonic repeaters or relays and circuits con- 
nected therewith and therefor.” C. Apams-RanDaLL. Dated October 9th. 

17,941. “Improvements in or relating to electrical arc lamps.” H. B, Swirt, 
Dated October 9th. ; 

18,000, ‘* ———— cornected with overhead trolley poles used in 
electrical traction.” W.E.Rowtanps. Dated October 10th. 

18,001. ‘Improvements in or applicable to switches for electro-motors.” 
J.P. Hatt. Dated October 10th. ; 

18,006. “ Improvements in conduits for electric conductors.” H. Tuasy, 
Dated October 10th. 

18,031. ‘Improvements in telephone systems.” 
October 10th. (Complete.) 

18,036. ‘Improvements in or relating to thermo-electric generators,’ A. J. 
Bovutr. (A. Tissier, France.) Dated October 10th. 

18,044. ‘“ Improvements in or relating to covering the conductors of multiple 
or other telegraph or telephone low capacity cables.” G.E.Hryz-Dia. Dated 
October 10th. 

18,0465, ‘Improvements in distributing heads or terminal boxes for electric 
cables.” G.E, Heyu-Dia and W. E. Hitcu. Dated October 10th. 

12,056. ‘Improved encasement for electric cables,” E.J. Kiss. Dated 
October 10th. 

18,058. ‘*Improvements in magnetic rotary motors.” E. Dinorrae. Dated 
October 10th. (Complete.) 

18,059. “Improvements in electrical earth lines.” 
October 10th. (Complete.) 

18,066. ‘* Improvements in electrical exercising apparatus.’ A.M, Crooker 
and F. N, McDonatp. Dated October llth. 


M. G. Ketioce. Dated 


G. B, Marzt. Dated 
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18,067. “Improvements in electric stop motions for warping machines.” 
F.A. Hout, Dated October 11th. ; ; 

18,099. “Improvements in or relating to electrically-driven vehic'es.” 
F. Porscue. Dated October 11th, (Complete.) 

18,114. “Improvements in polyphase alternating current transformers.”’ 
C. ScuatterR. Dated October llth. (Complete.) 

18,119. “Improvements in connections for electric fuseboards, switches, and 
like apparatus.’’ H.D. Bartow and L. Bartow. Dated October 11th. 

18,127. ‘Improvements in the distribution of electricity to a plurali y of 
electro-motors.” T. voN ZWEIGBERGK. Dated October 12th. 

18,156. ‘‘An improved method of automatically regulating the flow of 
liquids, gases, electricity, chemicals, and powders.’ W. P. Mites. Dated 
October 12th. , 

18,175. “An improved advertising clock either combined or not, with an 
electric alarum or call.’ P. Rover. Dated October 12th. (Complete.) 

18,184. ‘Improvements in shades of electric incandescent lamps.” THE 
SprraL GLose, Limited, and E. A. Livet. Dated October 12th. 

“18,195. ‘Improvements in or relating to incandescence electric lamps.” 
P. Kopp. Dated October 12th. : 

18,288. ‘‘ Improvements relating to electric terminals for cable connections.” 
R. F. Hatt. Dated October 13th. 

18,284. ‘Improvements in electrical switches or contact breakers.’ R. F. 
Haru. Dated October 18th. 

18,235. ‘“ Animproved lighting device for electrically lighting miners’ safety 
lamps.’”’ L.N. Wittiams. Dated October 18th. 

18,254. ‘An automatic switch to be used on wires carrying electric currents 
for the purpose of cutting off these currents when the main wires break from 
any cause, or are otherwise interrupted.”’ P. Browne. Dated October 13th. 

18,282. ‘Improvements in thé junction boxes for electric cables, and in 
forming branch connections therefrom.’ J.A.JECKELL. Dated October 13th. 
(Complete.) : 

18,283. ‘Improvements in junction boxes suitab‘e for conneeting electric 
conductors.””’ J. HETHERINGTON and THE BritisH ELEcTRIC TRANSFORMER 
MANUFACTURING Company, LIMITED. Dated October 18th. 

18,284. ‘Improvements in electric transformers.” A. F. Berry and THE 
British ELEcTRic TRANSFORMER MANUFACTURING Company, LimITED. Daied 
October 13th. 





ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. THomPson 
end Co., 822, High Holborn, W.C.,and at Liverpool, Manchester, and Birmir g- 
bam, price, post free, 9d. (in stamps). 


25,863. ‘“‘improvements in and in connection with radiating axles for elec- 
trically propelled railway or tramway cars.” Siemens Brothers & Oo., Limited. 
Siemens & Halske, Aktien Gesellschaft.) Dated December 7th, 1898. Relates to 
means for enabling radiating diiving axles to be employed without pivoted 
frames on electrically-propelled vehicles. On the electromotor casing, which is 
connected to the axle, is fixed a pivot engaging with a socket on the underfiame 
of the car, while the axle boxes are made capable of shifting rela ively to the 
car body, so thatthe propulsion is transmitted from the driving ax'e to the body 
through the pivot. The wheels are caused to take the radial position on curves 
by the action of their own flanges, or by means of one or more auxiliary wheels 
combined with the motcr casing and guided by the rails or by the slot rails. 
The axle is held in the normal position by a lug on the motor casing engaging 
springs on the bearer. An auxiliary axle and wheels in bearings on the motor 
casing to control its position is provided. In a modification, the bearings of the 
auxiliary axle are on the car body and the axle then slides transversely thereto. 
A guide wheel is crried by a rocking bar which supportsthe motor. 3 claims. 


25,895. ‘‘ improvements in and relating to electric switch or key lampholders or 
sockets.” P.G. Ebbutt and Veritys, Limited. Dated December 8th, 1898. Relates 
to a key or like switch for a lampholder. The interior portion is. made up of 
three sestions. The upper and lower sections are porcelain or like blocks 
fitted with termmals and contacts. The intermediate portion consists of a 
frame in which is fitted the rotary disc carrying contacts adapted to engage the 
fixed contacts. The disc is turned by a handle or key and a cam and spring are 
provided to give a snap action. 4 claims. 


25,886. ‘‘Improvements in connection with electric lampholders or sockets.” 
P. G. Ebbutt and Veritys, Limited. Dated December 8th, 1898. A cylindrical 
insulator is made with two deep rectangular slots to receive connecting blocks 
and screws for securing the supply wires therein. Cylindrical holes in the 
insulator, below the blocks, receive plunger carriers which are secured to the 
blocks by screws. The plungers are made hollow and with lips which are 
retained by pressing in the open ends of the carriers. 2 claims. 


25,9655. ‘“‘improved dynamometer or weighing machine.” W. P. Thompsor- 
(H. $. Elwortby.) Dated December 8th, 1898. The pull exerted on theeyes draws 
the rod carrying a piston out of the casing, and compresses a rubber bag. 
Liquid is contained in the bag, andin a pressure gauge communicating with 
the bag through the port. The pull is thus iudicated and, if desired, recorded. 
The pressure gauge or gauges may be placed at a distance and connected by 
pipes. 3 claims. 


25,961. ‘improvements in insulator brakes for electric conductors.” C. Pellenz. 
Dated December 8th, 1898, Brackets for supporting the insulators for electric 
conductors are formed of four metal rods or tubes arranged in any direction. 
Clamps formed of a central block and outer plates are arranged to grip the bars, 
&c., by means of a bolt and nut or by the bolt end of the insulator shank. The 
insulators may be in any position, and, in the case of tubular frame bars, the 
wires may be csrried inside the tubes to or from the insulators. 2 c!aims. 


25,986. ‘‘Iimprovements in methods and means of electric ignition for explosion 
motors.”” P.Pichard. Dated December 8th, 1898. he electric circuit contain- 
ing an induction coil is completed at the period of ignition by the end of the 
lever being drawn by the spring into the notch in the cam ring, and so causing 
the terminals to come into contact. The apparatus is mounted in a box of in- 
sulating material which can be turned about the axis of the cam to alter the 
time of ignition. 2 claims. 


26,026. ‘‘Improvements In and relating to galvanic batteries.” W. G. Heys. 
(S$. Silberberg.) Dated December 9th, 1§98. Relates to batteries in which a 
porous cell is surrounded by a solution of copper sulphate in which a copper 
electrode is immersed, and consists in providing the porous cell with a double 
wall at the part opposite the copper electrodes,so that the copper which 
becomes deposited coats the exterior surface of the outer wall and the porosity 
of the cell is not diminished. 2 claims. 


26,067. ‘A new or improved holder for electric glow lamps.” H.C. Gover and 
C.F. Procter. Dated December 9th, 1898. A porcelain or other insulating ring 
receives the cap of a lamp, and has bayonet notches to engage pins on the cap. 
An annular channel in the ring contains terminal blocks to which the supply 
wires are sectred by holding bolts. The channel alco contains the coiled parts 
of two wire springs, the ends of these being set in holes in the ring and blocks; 
their middle portions are formed into loops carrying buttons which bear on the 
contact plates of the lamp. A cap is secured on the ring by two screws, a mica 
or like dise being interposed. 1 claim. : 


26,068. “I vements in electrical glow lamp fittings.” Siemens Brothers and 
., Limited. (Siemens & Halske, Aktien Geselischaft. Dated December 9th, 1898, 
Holders for sctew-capped lamps are constructed without screws for holding 
the er together. The central contact is carried on a metal plate and pro- 
vided with a binding-screw for a connecting wire. This metal piece is held 


~ 


between two glass plates, and the body thus !made ‘up is passed laterally into” 


an open cylindrical case, four legs on this being previously bent outward. The 
body is then pushed down in the case, and the lugs are turned inward above 
the ends of the glass plates. The case is provided with a binding screw 
for the other connecting wire. 2claims. 


26,136. “An improved electrical measuring Instrument.” K. Lehner./ Dated 
December 10th, 1898. Relates to energy meters. Power supplied el trically 


to platinum or silver wires is measured by the thermab expansion ofthese‘ 


causing movement of a pointer over a stationary. scale, the effect of variation of 
temperature from other causes being neutralised by similar wires connected to 
the pointer but carrying no current. Each wire is attached at one end toa 
stationary support, and at the other end to a lever which is fulcrumed by a siik 


thread connecting it with the adjacent support. The longer ends of the levers | 
pointer. Two sup-- 


are connected by threads with a pulley on the axle of the 
ports are adjustable. The wires arte connected in series and supplied with 
current by yielding silver or platinum spirals. The instrument mays arranged 
ped rasa ve wires and the threads are placed near together above the pointer 
axle. 1 claim. 


26,153. ‘Improvements in and In connection with telephonic microphone app. 
ratus for electric signalling.” Siemens Bros. & Co., Limited. (Siemens & Halsxs, 
Aktien Gesellschaft.) Dated December 10th, 1898. Telephones are arranged for 
use either for transmitting telephonic messages or for Morse telegraphic signals, 
The transmitting instrument is arranged as a combined microphone and 
magneto having a common iron diaphragm. The microphone is in circuit with 
the primary of an induction coil and the magnéto coil is connected to one 
secondary coil; the other secondary is connected to line and the distant 
station. 3 claims, 


26,164. “‘Aresistance switch for electric motors.” C.B. Callow and J. Eck. 
Dated December 10th, 1898. Resistance switch for electric motors. Two cou- 
ductors (or a number of sheets) adapted to dip in a liquid resistance are sus- 
pended by cords passing over pulleys and connected to a cross-bar, which is 
connected to the piston of a dashpot. On the spindle is also mounted a wheel 
fitted with a:handle, and a cord carrying a weight. On lifting the handle the 
weight is raised and the plates fall at a predetermined speed into the resisi- 
ance. When the plates are immersed, projections on the pulleys short-circuit 
the resistance through a bar. The handle is held on by an armature and 
magnet, or by mechanical means,. On releasing the handle, the weight causes 
the piston to descend slowly. Connection is made with the plates through the 
pulleys and rubbing-contacts. 6 claims. 


26,214. “improved electrical furnace.” €E.B. Phillips and W. H. Bray. Dated 
December 12th, 1898. An open furnace for making calcium carbide is 
built as shown in vertical section, the bottom being a block supported by a 
screw geared toa hand-wheel so that it may be lowered into. an archway or 
through a floor supporting the furnace, as the carbide accumulates. ‘In a modi- 
fied arrangement, the screw is supported by a bracket on_a vertical shaft, and 
can be turned aside with the block from under the carbide. The screw may be 
replaced by arack and pinion. The ends of the furnace are formed by two 
electrodes which are elongated and grooved horizontally, and are movable by 
screw clamps, each carried by two shafts and four wheels on plates.. The shafts 
can be turned by hand-wheels and the wheels are toothed to. engage racks on 
the plates. 2 claims. 


26,248. “improvements in or relating to starting switches for électromotors or 
the like.” J. W. Gibbs. Dated December 12th, Relates to motor-starting 
switches of the kind described in Specification No. 13,717, a.p. 1897, in which 
the main circuit can only be broken when all the resistances are inserted. In 
the present arrangement, sn electro-magnetic cut-out is provided in order that 
all the resistances shall be re-inserted in case of a failure of the current, anda 
second magnet may also be fitted to produce the same result in the case of 
excessive currents, 2 claims, 


26,261. ‘‘improvements in the construction of electrical transformers with 
ventilating passages.’ 0.1. Blathy. Dated December 12th, 1898, In order to 
ventilate induction coils the sections of the windings are separated by radial 
arms so as to leave an air space between them. In one form the sections are 
separated by simple radial arms of insulating material. The arms are formed 
with extensions which may also be connected together to fm an open or closed 
framework. The arms may be grooved, channelled or made hollow. 5 claims. 


26,257. ‘An improved method of and apparatus for regulating the differ- 
ence of potential at the terminals of dynamo-@lectric and like machines.” L. de 
Coiney. Dated December 12th, 1898. The difference of potential at the ter- 
minals of dynamo-electric and like machines is regulated by shifting the arma- 
ture longitudinally on its axis. The application of the invention to a generator 
driven by an electric motor is described. The armature is mounted-on a 
hollow shaft capable of being moved longitudinally on the motor shaft by means 
of a solenoid supplied with the regulating current. A spring tends to retain the 
armature in its normal position. In another arrangement the position of the 
armature is controlled by a centrifugal governor under the influence of a 
solenoid; again, it may be controlled by a piston acted on by a fluid under 
pressure. When the form of armature permits, the invention is applicable to 
alternators as well as to continuous current machines, 2 claims. 


26,310. “ oy ayo in junction boxes, switches, wall plugs, and distribution 
boards for use in electric wiring.” G. A. Clark, W. McAulay and J. A. MoLaren. 
Dated December 18th, 1898. Relates to the construction of junction boxes, the 
bases and cases of electric switches, cut-outs, wall and ceiling roses, and 
distribution boxes. The cases may be of metal and provided with sweating 
boxes, or may be of insulating material when such sweating boxes are not 
required. The conductors are separated and protected from the metal casing 
by layers of mica, and the face of the box closed by a sweated metal plate. The 
arrangements of the parts are varied to suit the different circumstances; when 
used to support an electrolier, the tube may pass through the cover of the rose 
and have a curved screw disc to receive the weight. For arc lamps the pins are 
socketed at each end, leads being sweated into the sockets after passing down 
through a divided insulating disc. In the case of switches and some wall 
sockets, the casing is extended backwards to form sweating chambers such as 
described in Specification No. 2,263, a.p. 1885, and the contact supporting dise is 
provided with a suitable metal cover. The provisional specification also refers 
to cast-iron distribution boxes, divided by an insulating partition, and having 
the fuse passing up a glass tube. 4 claims. 


26,315. ‘improvements in means for supporting electric motors for tramway 
cars.” J. McLeod Murphy. Dated December 18th, 1898. Relates to means for 
supporting electromotors for tramcars. The frame of the motor is carried at 
one end by a spring hanger, and at the other is supported on a ball-bearing on 
the axle. ‘Ihe end of the frame is divided into two parts, having recesses 
which form ball races. The races are closed by caps which screw loosely into 
threaded recesses in the parts and rest upon the axle. To prevent the caps 
oe Sem locking-pieces mounted on fixed brackets enter the notches. 

aims. 


26,322. ‘‘ Improvements in and relating to apparatus for regulating the difference 
of potential at the terminals of dynamo-electric and like machines.” L. de Coiney. 
Dated December 13th, 1898. (Date under the Patents, &c., Act, 1888, Sec. 103, 
October 7th, 1898.) In connection with the apparatus for regulating the differ- 
ence of potential at the terminals of dynamo-electric and like machines des- 
cribed in Specification No. 26,257, a.p. 1898, means are provided which permit of 
the longitudinal disp:scenent of the armature by the action of a small force. 
These consist of a softires pulley or bobbin mounted on the armature shait, 
and forming in effect a continuation of the armature. In addition, the pole 
pieces may be provided with lateral extensions so as to avoid discontinuity in 
the magnetic circuit. 2 claims, 


26,397. ‘‘An improved acid-proof or non-conducting material for electrical and 
other purposes, and method of preparing the same.” C. Jung, A. Brecher and A. 
Kittel. Dated December 18th, 1498. Relates to a composition for use for elec- 
tric insulating, acid-proof, and fire-resisting purposes, and as a substitute for 
ivory, horn wood, coral, marble, vulcanised india-rubber, &>. The composition 
is prepared by mixing the casein from skimmed milk with cellulose, aniline, or 
other colouring maticrs. a resin solution such as gum, sandarac and mastic, & 
resinous oil such as turpentine, and a small amount of amber solution. The 
ee is treated at about 50° C., and is finally pressed jnto any desired shape. 

claims, 
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